


www.sites.QOoqle.com/site/faresferqani 


2015/2014 : 





(jdLiai^l i gtiMiid ^ giiU^id 


c 

I ujLjuu\JI Q I /Odp^jLO 


ji H"*" (jj^jal (jlS (JS jA HA .iiuljU j.i*\ - 

; . uJ (Jc-lij 

HA = H^ + A 

; j f.Lall HA ” 

HA + H2O = HgO^ + A 

f.Lij| H3O''' ^j^'1 lg\l f.lJaC.j (J£ jA (_paA^I (jl (Jjill ^lUlLj j 

f.Lall 

4 _ic. (JLSJ lij 1 -ai ‘ L5C-P^-a^ (Jt^ f.Lall HA (J'^<a'^\l (jlS |j| - 

; ^.ilsLAll ( 33 j f’Pali (J^A ‘ L5J^ jA HCl tJ-^=-a^ • 

HCl + H2O = HsO^ + Cl 

; j <iLa]| ^ cJ^A ‘ j 3 ;j>».a^ jA H2SO4 (J-^=-a^ • 


H2SO4 + 2 H2O = 2 HsO^ + SO, 


2- 




. uia c c (9^ : wrifaiiJI - UId - (9^ 





























































2015 / 04/20 : ~ (b ^ iUjLiftlijS J^iaii 

‘ CH 3 COOH ‘ HCOOH J^) RCOOH t> o^^U^Vl c5 • 

• 4_l]l!i]| «A '4 ( 32_9 <iLa]| (_]'>- '4 «A 9'» I 4= ^ (C 6 H 5 COOH 45j3b^' 

RCOOH + H 2 O = RCOO + HgO^ 


; .jmLmIII ,e‘^**»***o * 

j:>u ^1 ji cs”^ LaJ^Liuj ^1 (jl^ Lnj^^ cJ^ B (_^bajVI .iUjuljj^ t-_ - 

I (_33_9 . (_5jCa^ (Jc-lij 

B + = BH^ 

; j f.La]| 5 (_>jLujVI - 

B + H2O = BH^ + HO 

HO 'b**' ^\l j-ki f.lJaC.1 (_5-lc- J^La (J£ jA ;_^Lu)VI (jl Jj 

<iLa]| 

kitjc. (jLsj (kCall (jL^ lij Cai ( jJ (_^l_u)i kitjc. (JLsj f.L-all (_g_3 (J^L^VI B (_>jLu)VI (jl^ lij - 

(_ 9 J» i >« ^_^l_Uj| 

. 4 JiLa) 

; 4jjljL<a]| J f.La]| cJ^k-y ^ LSJ^ (__>j:Lu)I ^jA NtlOH jjAjA • 

NaOH = Na^ + HO 

I ^JjLxaII (_33_9 f’ball l1^-4 LSJ^ (__>j:Lu)I ^jA ROH ^Ajjo^^jjAjA • 

KOH = K^ + HO 

; ( 33_9 <iLa]| (_]'>-i _ 9'» i >1 ^^Luil ^jA NH3 • 

NH3 + H2O = NH4^ + HO 

. aU-vM A 

oJ^Lkjj (_J^'>-5 4 JJ"*" til_jluj (jl H 2 O 0^^ 

; ^jIjlaII J t HO 

H2O = HO + H^ 

H 30 '*^ ^(_ 5 -ll (JJJ"*" *^5' n5j tiilj J (__>j:LuiI til^jluj (jl IjJajI La£ 

; aIjIxaII (JSj 

H20 + H^=H30^ 

4j| til^^luill 1^ ^^ (J^ till^ J AIL^I 0^ ;^Lall (jc- (Jlij 

; (.^loai/.jMliMt) «i , iil i^l * 

(jal^)^ (_paA^ (__>jjLu)I (J^ j (j3l^)-a (__>j:Lu)I (_paA^ (J^ - 

; ^jljL<all (_^J A (_^I^)a 1| <iLujLu)l JJ"*" (jjJ(.5^ HA (J'^'Q'^ll (J Alj LaAic. - 

HA = A + H^ 

; ^J^Lx-all (33_9 BH"*" 4_tAiA^ ^ b» k JJ"*" (jjJj^ B (_^l-tkjl ‘■“'bk LaAic. j 

B + H^ = BH^ 




. C C |9^ : > afiiilll - (5^1^ (9^ 
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2015/04/20 : - (1) j Jajs - ^ <da» jjtaa 


j ^(_paA^/(__)jjl_uil^ (J^jaill «A . j I jl 4_u)Luil j (_paA^J] Jyo^ - 

(__)jjLujI (_pa-a^ 





iLii^ 4 ulj^l 

H 2 O 

OH 

(H 2 O/HO) 

HBr 

Br 

(HBr/Br) 

NH 4 ^ 

NH 3 

(NH 4 VNH 3 ) 

CH 3 COOH 

CH 3 COO 

(CH 3 COOH/CH 3 COO) 

H 3 O" 

H 2 O 

(H 3 OVH 2 O) 


liD-cfcUft^ 


^(_paA^/(__)jjl_uil^ 4 J ll u\l 




(J^ I j (J^ (_pa-a^l C_Aa£I 


:4^L.JS 




cj"' 4 ulj^l 


HO 


HNO3 




NH3 


HCOOH 




SO4" 



CH3O 



NaOH 


HCl 




P04^ 


CH 3 NH 3 ^ 




CH3COO 



(JjLuiVI j (paA^I 





H2O 

OH 

(H2O/HO) 

HNO3 

NO3 

(HNO3/NO3) 

NH 4 ^ 

NH3 

(NH4VNH3) 

HCOOH 

HCOO 

(HCOOH/HCOO) 

HSO4 

S 04 ^ 

(HSO4/SO4") 

H2SO4 

(H2SO4/SO4") 

CH3COOH 

CH3COO 

(CH3COOH/CH3COO) 

Na^ 

NaOH 

(NaVNaOH) 

HCl 

cr 

(HCl/Cr) 




. uia C c (9^ : wriMlI - UId - (9^ 
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2015/04/20 : - (1) i gfl^ - ^ <da» jjtaa 


HP 03 ^ 

P03' 

(HP 03 "/P 03 ^) 

H2P03 

(H2P03/P03") 

H3P03 

(H3P03/P03') 

CH3NH3^ 

CH3NH2 

(CH3NH3VCH3NH2) 

CH3COOH 

CH3COO 

(CH3COOH/CH3COO) 


; jmLm! -.^loa, • 

L^LuiA^I j “ 5^3 ^‘‘' '''>-J (Jc-lij (_J£ _jA (__)j:Lu)I -(_paA^ (Jc-liHll ( j .^iLiuajj^ (jj^Lxll j- _ 

I aJIHII AJjIjlaII ‘^'^1 (3^_5 (_paA^I j (__)j:LujVI ^5‘n\ j^Luil J (_pa<a^ (j^ U_5^_5^ 



: 

: (JSj ;iU]| ^ CH 3 COOH (_P=^ • 

CH 3 COOH + H 2 O = CH 3 COO + H 30 ^ 

; La£ 4jV 4 (__)j:LuiI -(_pa-a^ (Jc-lij ^jA (Jc-liHll 1^ 

CH 3 COOH = CH 3 COO + 

H 2 O + H^ = H 30 ^ 

; LaA (Jc-liull (jj/iiiWI ^(_paA^/(_jj:Luil^ j 

(H 30 ^/H 20 ) ‘ (CH 3 COOH/CH 3 COO ) 

: ^ J CH 3 OH JCH 3 COOH • 

CH 3 COOH + CH 3 OH = CH 3 COOCH 3 + H 2 O 

tj'^^ 4_}3 ^‘‘' ^ 4jV 4 (__)j:LuiI -(_paA^ (Jc-lij (Jc-liHll 


liUCfciJft^ 




a) NH3 + H2O = NH/ + HO 

b) CH 4 + 2 O 2 = 2 CO 2 + 2 H 2 O 

c) H2O + H2O = H30^ + OH 

d) Cu + H 2 SO 4 = CUSO 4 + H 2 O 

e) HCl + H2O = H30^ + Cl 

f) C2H5OH + Na = C2H5O + Na^ + I/2H2 

g) HCOOH + H2O = HCOO + H 30 ^ 

h) Cu'",.,) + 2HO,.,) = Ca(OH) 2 ,.) 

i) CH 3 NH 2 + CH 3 COOH = CH 3 NH 3 " + CH 3 COO 


giijli (jiilijii: ^U«iii!l 


. i C |9^ : uyfariJI - (9^ 
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2015/04/20 : - (1) t>ijUa j iSjUu Jajs - ^ <hyUft^ <da» 


j) HCOOH + CH30H= HCOOCH3 + H2O 

k) HCl + NH3 = NH4^ + Cl 

l ) Fe + H2SO4 = FeS04 + H2 


[ 


Jc-lilll 

V ;_^Luj| (__paA^ (Jc-lij 

^Jjj^l JjL^I 

inl^ dlLulj^l 

a 


NH3 + = NH 4 ^ 

H2O = HO + H^ 

(NH4VNH3) 

(H2O/HO) 

b 

V 



c 


H2O + H^ = H30^ 

H2O = HO + H^ 

(H3OVH2O) 

(H2O/HO) 

d 

V 



e 


HCl = Cl + H^ 

H2O + H^ = H30^ 

(HCl/CF) 

(H30^/H20) 

F 




g 


HCOOH = HCOO + H^ 
H2O + H^ = H30^ 

(HCOOH/HCOO) 

(H30^/H20) 

h 




i 


CH3NH2 + H^ = CH3NH3^ 
CH3COOH = CH3COO + H+ 

(CH3NH3VCH3NH2) 
(CH3COOH/CH3COO) 

j 




k 


Hci/cr 

NH3 + H^ = NH4^ 

(HCl/CF) 

(NH4VNH3) 

1 





• ^ **** *n * 

^l_Laj£j| ^ i j ^0 ^Llo^ ^^ Sjlii]| 4.1jalj jl ^ P Ali£j| Ajjolill 

; ^U]| 1 g 1C. 4 (.5^^ ^(j-a IQO g (.5^^ 





. c c (9^ : > *?illlll - (9^ 
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2015/04/20 : - (1) i Jaj^ - ^ <da» jjtaa 




Co = 


lO.d.P 
M 


d — 1.3 J '2n%> '. dlLa|_]-a->-5 (_J3 q ^ ^ «A nf- 

. Co = 8.8 mol.L'^ J^J Jjia^ J^' <j' - 

\ (J jW a W ^ jA j2]| - 

10 . 1.3 . 27 


40 


= 8.8 mol/L 


4JUI . Ub^l dH -2 


; pH Jl ,oi)rt>'*lo * 

I AJlUll pH 41 I_^ 4 aa-v ^ oAaaII - 

pH = -log[H 3 o 4 


[h 3O^]=10'P^ mol/L 

J [h ^O"*" ] 4 A A ;j^a '4 pH 41 La^ jU - 

(jLaxlujI J t (jl£ 14 J)1a pH 4W^ (J-axluij (Jj\*^.a pH L>® - 

_ V Lj pH (jjj 



pH 41 tjjj 


pH 41 


; 4 j.ilj«.A]| J HO ■4**1^\l _jjai J J H 30 ^ (*\l .ijl_jjai ^1 l^l j ^)iaL 4 l f.L 4 l - 

H 20 ({) + H 20 ({) = H 30 ^(aq) + HO (aq) 

^4 ‘ ^ (J 34 ^^JaLdl ;^L4I 2* '5J 4a ( 1.1^ (_aj* ^ ^ c!l^s4l 14^ - 


giijli (jiilijii: ^U«iii!l 


(j^U^ uiH ‘ kiiilMiaUj c |9^ : wybUI - UId - UU>d (9^ 
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2015 / 04/20 : - ( 1 ) t>ijUa j iSjUu Jajs - <jU ^ <hyUft^ <da» 


[h 30 ^]= [hO']=10'Vo1/L 
[h3O+][hO']=10'^^ 


;Oj^ 25 °C 


Ljaji (j_9^ 0^ Aic. j 


t—ll 


^ j _9 Kc 4J i f.Lai] ^Jjl_kjj]| f.l.l^Lj f. 1.1^1 1^ I_“ 


Ke = [h 30 ^][h 0 '. 




\mk ^ A^O^ 


[H 30 + ][hO’] [hO'] l^ic- t Lj Jjia^ ^ [H3O’'’] j' '^) - 

Jj\^^\l ^ dulj 

! cJU4f^ J^g 21 - 



0 

25°C 

40°C 

60°C 

80°C 

100°C 

Ke 

1.1 . 10 

0 

p 

3.0.10'^^ 

m 

0 

p 

2.5 . 10'^^ 

5.5 . lO'^^ 


; ^5UJIj 4jc. pKc u!^ pH lj3^)C. Lall* - 


pKe = - log Ke 


; ^_5-312j Airbill J 


Ke = lO'P^^ 


: 

; oj^ 25°C ^ 

Ke = 10'^^ ^ pKe = 14 

: oj^ 60°C ^ 

Ke= 10'^^^ pKe = 13 


Ke = [h 30 ^ ] [hO‘ ] = [H 3 O+ ] ^ 
Ke = [H 30 ^]^ 


[h 30 ^]=[h 0 ‘. 


; pH Jl * 

I (j_9^ j j)\*\<a\l J ^]-i'‘<<a\l f.Lall 

I <ieLaJ 


giljli (jjlijd : ^LmIISI 


. c c (9^ : > *?iiilll - (9^ 
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2015/04/20 : - (1) ,;)jjLQa j iSjiai Jaj^ - <jU^ <da» 


logKe = log[H 30 ^]^ 

logKe = 21 og[H 30 ^] 

-logKe = 2 (-log[H 30 ^]) 
pKe = 2pH 


pH = ipKe 


pH 21 j [H 3 O'*'] ■^^■^ 2:3 IaAIc. j ( ^ (J^)laLall <iLall ^iUjI - 

: uj^ 


1 

pH < -pKe 


pH 21 J [H3O’'’] cK^jjJ ( (^^joiLuii (J(. 5-^ ^_)iaLa]| f.La]| (jjiLuiVl <iljji - 

: UJ^ 


1 

pH > -pKe 


: (Jj^l J pKe J 0 u 4 ^ JjLa^l pH - 


4_lij£ Aic. ^Lall (JJLa^l ^ pJJ Jl ^Jjoj 

A u 


^^JjujVjujI 

1 

0 < pH < — pKe 

pH = ipKe 

1 

— pKe < pH < pKe 


( pKe = 14 ) 25°C Vj2l J2U^I 

A u 



pH <7 

ffi 

II 

pH >7 


( pKe = 13 ) 60°C Vj2l ^Ull J2U^I 

A u 

** 1 ^ 


pH < 6.5 

pH = 6.5 

pH > 6.5 





. c c |9^ : > tfilllll - (9^ 
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2015/04/20 : - (1) j gfl^ - ^ <da» jjtaa 




25 °C ol 3 o» A (ji Laic. (^Lill (JJ.1^1 (_J-a£i 


pH 

2 


3.4 


8 



rHjOl (mol.L *) 


4.10'^ 




1.25 . 


[HO I (mol.L'^) 







1.25 . 10^ 

A» ' 'Li\l 




(jL«.a 





; d-i^lll 

: Jj^l JLa£j 


pH 

2 

2.4 

3.4 

7 

8 

8.9 

10.1 

[HjOl (mol.L ‘) 

10'^ 

4.10'^ 

3.98 . 10'^ 

10'^ 

10'^ 

1.25 . 10'^ 

8 . lO " 

[HO ] (mol.L') 

10'^^ 

2.5 . 10'^^ 

2.51 . 10" 

10'^ 

10'^ 

o 

oo 

1.25 . lO" 

<*»' 'Lill 




jALta 





LuOukSJ I O i laJI -3 


i (J^jujjj La.i*J (Jc-lijj 4.^ljll AjjLjaJ^I (jV jaLi Lal^ ^^l-LaJ^I (Jc.li!ill (jl-^ 1^1 - 

Lll£ ^a5A.5 di^lc.li!Lall 2* '5J La 1^ J 

^1 _jjll J t-'Mr-l a5.n\l (jj^J La^jc- ^J;\ i oAa .AaJ I^La^l jjLi5 .Ajc. ^Lill J j^LII ^ - 

(j jl Jj Igji 4^LLa^l aIa^I (jc. (Jjij AjjIj <1 j4 ^ ''ll ^LaJl o.ij-a 

Jc.li!lll Laj| J C_flajJJ V (_ 5 ^}^-i-all jlaiall ^_^Jc. (j^ i Jals L^Ua Jc-liHll l—flajJJ (j jl jUll .^jc. - 

^ j (jjl 4c.^)jaill ^^jLoiILa J (__)ji£LL-all (Jc.li!lll J 


r.Ulkill 

; ^.^LlaII (jS J ^jljILa D t C! ‘ B ‘ A ‘SLLl-aJ^ll ^1 _jjVI (ja A^Ll-aJ^ aIa^ ^ j» *' - 

aA+bB=cC+dD 

I ^^LilL oA^j UJ"^ -J^ J Qr ^ C.5^1 (Jc-liHll I_a^^*j i (Jc.li!lll (ja ^ ^ L-v \ 

_ [cf [Pf 
[Aptef 

^^jjll (jl-^ lil jl ^ _ 'L ^ j| ^ jl^ uJA ^4il_uill (jc-liHll ojL^ ‘ Jajoij - 

Jajojj (_jiajLa^J (Ja»1>j.n I .aAV- ^j^Al^l .^jljl 5 .Lall (_JLa o.iLl jj ^^l-LaJ^I 

oA^j a 1 (Jc.li!l]| - 
; jj^ (^ jA^all^ jalLlI (Jc-lajll ^1-^ ^ - 




. uia C c (9^ : wriMlI - UId - (9^ 























































I 10 |: 40^1 


2015/04/20 : - (1) i Jaj^ - ^ <da» jjtaa 


Qr - Qrf - K 


! 4-iIi^ j ^Llo^I jljUll 


[C]^[D]^ 

[AjlB]^ 


^j.A*^ LaA^l£ ji (jjlc.lilLa]| (jV K ^''»«a V (Jc.li!i]| - 

; iijjaj # 

(.5^^ J 40^ (Jc.li!i]| A-Ajoij i x (Jj'sMi I; 43o*s\\l - 

; SjIj*JLj J 0 U4^ o^j)t.^‘\A J oA ^J (jjAj J % —i 


X 

T =- 

Y 

max 


; ^!il 3 «JLj ^..ia!i]| 4.Ajaij ^LaJl ^ <.5-“^^ <.5^^ j 4.jjaij (jc. 4 X = Xf (jj^ U:J^ (Jc.li!i]| ^Ig-j (_gi - 


Xf 

Y 

max 


. (jj^ Jc.li2ll 1^ (jli Xf = 1 j' Xf = Xmax ^ '^j " 

. UJ^ (Jiililll Tf < 1 J Xf < Xmax '-" '^) " 

. ^Ij (Jc.lij]| jlfAC-l (j^ 4 Qj-f » 10^ CJ^ - 

; 4U-vM A 

^3^l^)!l]l Alijij n5 (j^ (_gi ^..ia!i]| 4.jjaij (ji dil^i - 

V J 4 Qrf (Jc-liH]! K tlljlj (jl La£ 4 dl^lc-lsILai] 

. 2lj:iU^lilai] ^lALVI j2Jl 


_ •(5)0:fi»:ilj 

J Ci= 2,7 . 10'^ mol/L j^j5 CH 3 COOH J-1 

. 25®C Vj^i ^ pH = 3,7 pH ^ Vi= 100 ml 

f.Lall lAL^liL^i (J^L^I y^Lst-a -I 

^ ^Uic--*^l ^.^aUll 4.-a^ 4J^L^ (j-a J 4 (_5c.li!l]| (_JjA^ (.5-4^i “S-' 

? ^cHLalJ I jLa _ Xfl 4-ljalj 1^ j Xf A^ji —^ 

Ki= 1,6 . 10 "^ ; 4-a^l (_ 5 jij^ 4ji ^j^ ^ Jc-liHi] j)jljj]| lIijIj fiji-^ t-Ai^i - J 

C 2 = 0.1 mol /L 0 j ^jj jA.i (JjLa^ ^jj]| 4 ^U]| 25*^C ^j-^' ^ -2 

. 0 = 5 . 10'^ S/m : 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |9^ : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (1) t>ijUa j iSjUu Jajs - <jU ^ <hyUft^ <da» 


; La dl^l p Va5\l (JjA^ bLaJC-l 

. [cH3COO‘]^ = [HsO^]^ 

.[cH3COOh]^ =C-[h 30 +]^ 

^ . a J ^(CHaCOO) j X( H3OO [HaO^f sjl^ -4 

..... [H30^]f . .. 

.Xf2 = 1.25 u' U:!^ ‘ Tf = - ! u' "- 


(Jc.la!l]| ILa K 2 U tlulj L-boi^i _.^ 

: K2 ‘ Ki‘ Tf2 ‘ Tfi t> t>-3 

K u dljlj j^ljli]| J^b La - 

Xf ja..ia!l]| Ajjoij (^glc. ■A^I.LL'^I ^;^Lj La - 

u HaO0= 35.9 .10^ S.m^ .mol ^ , ^.(CHaCOO )=4,1 .10^ S.m^ .mol 


CHaCOOH + H2O = CHaCOO + HaO^ 


; J5UjVI^jL^-11 


: 1^-^' 






CHaCOOH + H 2 O = CHaCOO + HaO^ 


x = 0 

no = CV 

Jw 

0 

0 

4 1 \\ Cn \ \ 

X 

CV-x 


X 

X 

4 A\ ^ 1 

Xf 

CV-Xf 

Jw 

Xf 

Xf 


no(CHaCOOH) = CV = 2.7 . 10^ . 0.1 = 2.7 . 10^ mol 


CV - Xn.nx = 0 ^ Xn.nx = CV = 2.7 . 10'^ mol 


PH = 3.7 ^ [H3O 


-fl 


= 10'^-^ =2.0.10''^ mol 


n 2 f(H 30 '^) X 


fl 


HaO^u 
•- 3 Jfi 

Xfi = 2.10''^.0.1 = 2.10'^ mol 


Xfi = H^O 


v + 


fl - Jfl- VI 


.V 


X. 


Tf = 


Tfi = 


max 


2 . 10 ' 


2.7.10''^ 


= 0.074 (7.4 %) 


IXinaxJ.g±^±il_e3^ 
; jaLi (Jc.lali]| lj^)Ljc.| lij - 

: Xf 1®-^' 


; (JjA^ (j-a 


; X f ^ '^1 - 




. c c (9^ : > afilllll - ^^1^ (9^ 







2015/04/20 : - (1) ,;)jjLQa j iSjiai Jaj^ - <jU^ <da» 


LC 


rlliLu)'^l 


(_pa.^a^ (_jl 1 «Q^ t ^Lj (_J_9-^ f.Lall (_J^l^j| (_jl ^cILlLuU t Xf ^ 1 ! 

(_‘ 

; K (jj'dijlj aj4^ -.^ 


Ki = 


[H 30 +] 

[cH 3 COO'. 

fl 


[CH 3 COOHJ 



■ [ii,o^\, = 

■ [CH.COO' 


K= 1.6. 10'^ u'^^' 


2.10'^ mol/L 


^fi 


2 . 10 ' 


Vi 0.1 


= 2.10'^ mol/L 


r 1 2.7.10'^-Xfi 2.7.10'^-2.10'^ . 

■ 1.CH3C00H4^ =-^ -= 2.5.10'^ mol/L 


Ki = 


2.10'^. 2.10' 


2.5.10' 


0.1 


= 1 . 6 . 10 ' 


0.1 


l[cH3COO' 


= I -'-2 


Jf - Jf 


; Va5\l (JjA^ bLaJC-l 


■ [] 


H.O 


+ 


3^ Jf 


■ [CH 3 COO' 


[h,o^ 

nf(CH3COO') Xf 

V " V 


V 



:[cH3COOh]^ 


= C - IH.O^ 


-T 


diLul • 


; p Va5\l JbLaJC-l 



■ [cH3COOh]^ 
[ch3COOh]^ = 


nf(CH3COOH) CV-Xf 

V ” V 
CV ^ 

V ' V 


[cH3COOh]^ = C-[h 30 ^]^ 




. C C |9^ : > tfiiilll - (9^ 
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2015/04/20 : - (1) ^ gfljfi - ^ 


: 5 ^ X(CH,COO) ^ [HsO^ 

§ = MHsO^) [h 30 ^]+ X(CH3COO)[cH3COO' 


dju 


iLic. -t 


CH. 


3COOj^ = [H 30 ^ 

§ = X(H30^)[h30^]+ X(CH3C00)[h30 
§ = (X(H30^)+ MCH3C00))[h30^]^ 

[] ' 


lijLuj 


<LLa j 


H.O 


3^ Jf 


[HjO+Jj 


MH 30 ^) + MCH3C00) 

.-2 


5.10' 


35.9.10'^+4.1.10'^ 


= 1.25 mol/m^ =1.25.10'^ mol/L 




-'Cf = 


3^ Jf 


cUl] 


X. 


If = 


X 


max 


■ [] 


H,0\ 


nf(H 30 ") ^ 


V 


> LH 30 ^ 


4 


V 


^ X 


f =[h 3 o 4 


V 


19 " ‘I IjA^^ 


CV Xmax — 0 ^ Xmax — CV 


H^O 


; Uj.iJ 

; ~ Va3ll (JjA^ bLaJC-l - 

^jj£j (Jc.lali]| jLijc-lj - 
; Xf * j'-F' - 


3^^Jf 


.V 


cv 


Tf = 


H,0\ 


: Xf 9 4^ 


1.25.10'^ 


Tf2 - 


10 


3— = 1.25.10'^ (1.25%) 




. c c (9^ : > *?illlll - (9^ 





I 14 |: 


2015/04/20 : - (1) i \Sji^ Jajt - ^ 


; (Jc.li!l]| ^1-Laj£]| (j jljUll dijlj 

• Ijj^ 


-T2 


[cH3COO- 

[cH3COOh]^2 


■ [h 3O^]^2=1-25-10'^ mol/L 

■ [cH 3 COo ]^ =[h 30 ^]^ =1.25 .lO'Vol/L 

■ [cH 3 COOh]^ 2 =C-[h 3 O ^]^2 = 0.1 - 1.25.10'^ =9.88.10'^ mol/L 


^ (.5^ l..2La!AC.| 


: ^K2 


K2 = 


1.25. 10 ^ 1.25.10'^ 
9.88. 10'^ 


= 1.6 . 10'^ 


; X f 'kAjjij j K/ (j j'dijlj ^ jj£l j!i]| jiilj -3 

\ LijLui lj.1^ j 


Cl = 2.7 . 10'^ mol/L ^ Ki = 1.6 . 10'^ 

C2 = 1.0.10 ^ mol/L ^ K2 = 1.6 . 10^ 

C 2 > Cl ^ Ki = K 2 

JrJ^ La^jc- V ^Llo^I Jj]| dljlj ^jl 

[ Ljajl LijLuj lj.1 ^J 

Cl = 2.7 . 10'^ mol/L ^ in = 7.4 % 

C 2 = 1.0.10“^ mol/L ^ Tf 2 = 1.25% 

C 2 > Cl Tf2 < Tfi 

LaK ^ '41 p.Va5\l A-ijaij ^.54 *j 




. (mol.L'^) ' j-^ C ® jJ j V NH3 ^.iljulil] (J^jii-a ljj.2 

f.Lall J j.^ljuli]| -V \l ^^l_LaJ^I (_]^AaIaII ^4 (_Jc.li!l]| ^..ilsL^a 

(3jLji]| ^La^l (Jc.lili]| ~ Va5l V J.^ (. 52 iji -2 

; ^jl dl^l Jl.iLaJC.1 -3 

■ [nh/Ij = [ho'I • 
. [nHjIj =C-[hO-1 • 

[ho-J 

• ■'f = * 




. 4 [hO '1 = - 

2 Jt ^nh/) + mho') 

.pH= 10.6 ji jC= lO'^mol/L Jj-J'»j:}^j:5NH3 Jji^M25°C^j^',>-4 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |9^ : wybUI - (9^ 






















I 15 | : 


2015/04/20 : - (1) t>ijUa s ^ 

(j jl jli]| dlj.1^ Ale. (JoA^IjlLa]| C_Aui^l -I 

(__>jjLujI (jc. 0^a 1 tMl\l (jl Laic. ^cLlLuiJ IaLb _ ^^LgAll ^Aalill Ajjoij C_Aui^I -LJ 

; d-i^m 

; (Jc-lilll aIaLlx - ]^ 

NH 3 + H 2 O = NH 4 ^ + HO 

; ^aAallll (JjA^ -2 


^Ull 

^Aalll 

NH 3 ■ 

f H 2 O 

= NH4^ - 

f HO 

^IaIjI 

x = 0 

nob = CV 

SaU^ 

0 

0 

4 1 \1 Cn \ \ 

X 

CV-x 

oALj^ 

X 

X 

4 A\ ^ 1 

Xf 

CV-Xf 

SaLj^ 

Xf 

Xf 


l[nH/]^ = [hO'! • -3 

; ^Ailll cJjA^ lALaJC-l 


nf(HO‘) Xf 


■ [hO'I = 


= [HO']f.V 

y y [NH/]f=[HO-l 


—> 




d^n^l =c-[HO‘]f^M. 


; jiAilll cJjA^ lALaJC-l 


. [ho'I = 2L^ = ^ ^ Xf = [HO-]f.V 

CV-Xf CV-[HO-Jf.V V(C-[HO'Jf) 


[nH 3 ]^ = 


V 


V 


V 




[nHjIj =C-[HO-]f 

[ho-J 


-■Cf = 


diLul • 


UjaI 


X. 


If = 


X 


max 


[ho'I = 


nf(HO') Xf 


^ X. 


V V 

CV - Xjnax ~ 0 ^ Xmax ~ CV 


= [HO-]f. 


V 


; ^Ailll (JjA^ lALaJC-l 

; jaLi (Jc-lilill ^ji ;_pa^)ij 

; Xf * jLjc. ^ ;jAaj j*j1Lj 




. C C ( 9 ^ : > *?|||| 1 I - ^^ 1 ^ ( 9 ^ 





I 16 | : 


2015/04/20 : - (1) ,;)jjLQa j iSjiai Jaj^ - <jU^ <da» 


'Cf = 


[HO'JfV [HO'Jf 


cv 


'^f - 


; (<!.Lal] (JLaAU^ [ho jj: = 


Of 


?i(NH/) + X(HO-) 


diLul • 


JUaI 


t ^ < L. 


04 


iLoAI H3O''' AiLjaVLj HO ‘ NH4''' jjljuli]| (J 

; (j_9^ t f.Lal] ^J^Iju!i]| 

= ?.(NH4+ ) [NH4+ ]j + X(HO') [ho- ]f 

; p Va5\l (Jj^ bLojc-l 


. [HO-]f=2fl^ = ^ ^ Xf=[HO-]f.V 


[NH4+]f = 


V V 

;f Ino-Jf.v 




[nH/]^ = [HO-]f 


V V 

Of = X(NH/) [HO']f + X(HO') [no'l 

Of = ( X(NH 4 ^ ) + X(HO' )) [hO' ]f ^ [ho- ]f = 




<LLa 


Of 


MNH/) + ?i(HO') 

• U-)'^Ale. (J a.1^1 jlLa]| -[-4 

. NH3 ‘ NH4^ ‘ H30^ ‘ HO ‘ H2O : jaVl 

: j 2 ]| 


■pH=10.6 ^ [h30^]=10'^^-^=2.5.10'^Vo1/L 

■[ho-]=^^^ 


10 


H 30 


2.5.10 


= 4.10''^ mol/L 


[nH/]^ =[HO-]f =4.10'^mol/L 

[nH 3 ]^ = C-[HO']f = 10'^-4.10'^=9.6.10'Vol/L 

[ho-J 


Lax j C5^ 1.4 -n5f-1 


; ^.Va^H 4-ljalj -L^ 


4 .10 


■4 


If = 


:^ = 4.10'^ (if =4%) 


. U' 


•ol 


10 

(_a;* ‘ ^ ^jA ^.^LuLII (jl La£ ( ^Ij (J<iLa]| ^ 4 .‘"41 ^cllLuij t Xf < 1 ! ' 




C C |9^ : > tfiiilll - (9^ 




I 17 |: 


2015/04/20 : - (1) j gfl^ - ^ <da» jjtaa 


iJLiLo TiJ 1 



jJI 06 r j^ ujj^ : J^l) ((»— 2008 


; <d]^LxA ^4 (Jc-lilL ;^La]| (_yaja^ (J^AaH - 

" CH3COOH(aq) + H20(^) = CH3COO (aq) + ~ 

SLuijj^ (_paA^J] JaC-l - 

l_]i ^1 -v 11 (_Jc.li!i]| (jjUliWI ^(_pa-a^ /(__)jjLuiI^ (jjJ^Lj^l -2 

q^U-a^l J<~-1 a5ll (^1 ^j|jj]| dljlj SjUc- -3 

‘ C = 2.7 . 10'^ mol/L j^' “j^j^ j ‘ V = 100 mL -II 

. 3.7 cjj'-^ 25°C ^j-^' q^ 4J pH 21 ^ j 

liL^^liVI qJ>»<Q*-> qjj\^<a ^ ^jj.i^l .ijl^jjui] ^j^l ^Tuj.j.iI - I 

. Xmax J Xf q^U2' f-221 q>a !il£ L-Jjoi^I ^2 t qjc.lil]| V-2 

? ^tliluii I jLa _ qjc.li2l ^Xf ) A Uulll 4 .a^ -3 

; ejjoi^i -4 

. (CH3COOH) J (CH3COO ) t> q^^' q^J-i' >j2l -i 
. qj^l ^ ^ j2l ^1 J c (CH3COOH/CH3COO-j ^22] pKa ^ - 4 ^ 

iilijl.^1 

; ddij^T 

qJ^Lk jl H"*" (j4^ UJ"^J^ <ilJac.| ^.iLa lj.^^l_uj ^1 qjl2 <-J^ qjiaA^I ( l-I 

^Llo^ qjc-lij 

[ch.coo'Uh.o^ , 

[cHgCOOH]^ ‘ (CH3COOH/CH3COO) , (H30"/H20) (2 

' =2.10''^ mol/L ( l-II 


. K = 


[1 


H30 


+ 




CH 3 COOH+ H 2 O =CH 3 C 00 + H 30 ^ 


x = 0 

2.7 . 10'^ 


0 

0 

4 1 \1 Q*1 *1 \ 

X 

2.7 . 10'^ - X 


X 

X 


Xf 

2.7.10 '^-Xf 

o.iLi^ 

Xf 

Xf 


If = = 0.074 (74%) ‘ Xf = 2 . 10'^ mol 


X 


max 


. CH3COOH q>=-^' U' J j:F q^ CH3COOH J ‘ If < 1 (3 
[cH 3 COOh]^ = 2.5 . 10'Vol/L ‘ [cH 3 COO']^ = 2.10"^ mol/L ('-4 

‘ pKa= 4.8 ‘ Ka =1.6 .10'^ 

. CH3COOH jA 42 ii 2 l q^l^l ^j 2 l ‘ pH = 3.7 , pKa = 4.8 ^ pH < pKa 

: ^LMli!l . C C (9^ : wrifailJI - UId - (9^ 

















































I 18 |: 40^1 


2015/04/20 : - (1) i ^ <da» jjtaa 


(^07 r J^ ujj^ : — 2008 ); (8) 


. C = 1.0 . 10'^ mol/L ® j^ j^ j V = 100 mL 4 .^^ liLjjl^VI I^Lj 

<Ac-'''Ka ]^ = 12 . 10 ^ m 45jl-v dijlj i AjlaUll (JjI^ J)l^.^ 25°C cJ 1 .^^ (j <iLilaLi]| 

.G= 1.92. io;^s 

(_J 2 }^ V 4 l-v ’'.nil (_paA^I 4li£ t_Aui^l - 

<iLa]| ^AaIaII (_Jc.li!i]| ^..ilsL^a C_Aa£I -2 

V 4.a->*s j cjj\^.a\\ C ^VAj 4ic. j Xmax ja .^1 i—SjC. , (Jc-lajll jA^ -3 

; (J ‘Uc- jj]| AjlaUll ojL^ Jac-I -4 

AjiiJ] J (J (3 4jlaU]| ^'^Aj - 

aJaJsLiII j A.(H 30 ^) ^>^^Lu!i]| AjlaLllI j t [h^O"*"] j*J:Hcs^^V aj - 

(^Ui] ^ 1^1 ) ^(CHsCOO-) j^' 


. JiCCHsCOO') ‘ ^(HsO^) ‘ k ‘ G ( u'Ji^i' [h30^ 


o^L^ ^caiLujI 


Aao^ AAui^l 

(JpJJ 4-a^ ^ciilujl 

liLa _ (Jj\*^.a\\ (2 J [h^O"*" j. kl'^Aj j2ll <^1.^1 ^1_^| (Jc-liHll ^)jai£ A^jl ^5 

? klL^I 0^ ^ Qj.|- cJl«J 
. (CH 3 COOH/CH 3 COO) 4^^ pka 4 ^' (6 
M(0) = 16 g/mol ‘ M(H) = 1 g/mol ‘ M(C) = 12 g/mol : 

k(H 304 = 35 mS.mlmor^ , k(CH 3 COO) = 4.1 mS.mlmol ^ , Ke = 10 

. CH 3 COOH(aq) + H 20 (|) = CH3COO (aq) + H 30 \aq) ‘ HI = CVM = 0.06 g (1 

: ^.^1 JjA^ (3 




CH3COOH + H2O = CH3COO + H30^ 


x = 0 

no = CV 


0 

0 


X 

CV-x 


X 

X 

4 '\\\ ^ ^ 

Xf 

CV-Xf 


Xf 

Xf 


. Xmax = no = CV ‘ 4_}k j A^ (J£ i^Sic. x 4 ai^ jA Xmax ‘ 

. o = (k(CH 3 COO') + k(H 30 ^))[H 30 ^] ‘ g = ^('-4 


K 


.pH = 3.4 ‘ [H30^ 


G 


K (k(CH 3 COO) + k(H30^) 


= 0.4mol/m^ = 4.10'^ mol/L ( 4 ^ 


Qrf - 


[H3O" 


C - [H 3 O' 


(5 


. (CH 3 COOH/CH 3 COO ) Ka ca. 1 ^ ^U]| ^ Qrf ^ 


Ka=1.66. 10'^^ pKa~4.8 (6 


giijli (jiilijii: ^U«iii!l 


i C |9^ : wybUI - (9^ 
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2015 / 04/20 : - ( 1 ) j gfl^ - ^ <da» jjtaa 


j^l 12 r j^ ujj^ : ?‘ - 2011 ); (9) 4 >j|ojII 


; aJIH]) (Jc.lij]lj ^Aajj (J ^ CH3COOH 

CH3COOH(aq) + H 20 (e) = CH3COO (aq) "I" H3O (aq) 

U.ia^ Co = 1.0 . 10'^ mol.L'^ ^ 4 ^U]| 25°C ^j-^' l>^ 

. 0 = 1 . 6 . lO^S.m’^ 

(Ja^^LuIaII ^(_paA^/(__)jiLu)l^ dil^Lij]! .i.1^ - ]^ 

. [H 30 '^(aq) I J Co K (^CaAII j jlj2]l CIajIj SjU^ -2 

eq 

aJA^_ jj]| dll^LllI J ^^^^)!i]| ^'^Aj AJa^ (_}£ ^.AC.A^L1]| pistil (J^jJall -3 

i=n 

. G = Z?^i[xJ Ajt-AA<a]lj (_]sA^I jIaII A^Laaj^I aI^VI > al 5 A ^1 

i=l 

^ {aLaU (_Ja^^ ( (_^Lui]| (_J(J A^A^Lli] o^LiaJl 

tLiALaJi Jc.li!i]| ^Aalil VjA^ -4 

a^Laaj^I aIa^I (jjljj Ajc. (JoA^I jIaII a^Laaj^I aI^VI ‘_al 5 A ^1 aJc_aui^I -I -5 

K U dqlj L-Laia.! -LJ 

? ^tlilujj IaLo _ ^AaUll A^lgAll Ajjailll (j^ — ^ 

’ ^ ; ?i(CH 3 COO ) = 4.10.10^ S.m^mol ^ 


?i(H 30 ^) = 35.9 . 10^ S.m'.mol 


. K = 


[HjO^ 


2 

-5q 


- ho*i 


•• •• ^ 
; dij^l 

‘ (CH3COOH/CH3COO) ; (H30^/H20)(1 


Oi 


= MCH 3 COO') [cH 3 COO' ]^ + X(H30^ ) [h30^ ]^ (3 

; ^AaHll (JjA^ (4 



^aH]' 

CH3COOH+ H2O =CH3C00 + H30^ 

^IaIjI 

x = 0 

no = CV 

oAIj^ 

0 

0 

4 \ \\ ‘cr\ \ \ 

X 

CV-x 

oAIj^ 

X 

X 

4 /4 ^ *1 

Xf 

CV-Xf 

oAIj^ 

Xf 

Xf 


‘ [cH 3 COO']^ = 4.10''^ mol/L ^ [lip^\ = 4.10''^ mol/L (5 
.K = 1.66.10'^ ( 4 ^ ‘ [cH 3 COOh]^ =9.6.10'Vol/L 


CH3COOH (j!iLajV ^A>iiA]| j£.lij]| ji gVn»i 1 Xf < 1 ‘ 't^f = 


[HjO^ 


= 0.04 (4%) (-^ 


(■ CH3COOH o' J (AjAa^^ ^alj <iLa1I 




. uia c c (9^ : wrifaiiJI - UId - (9^ 














































2015/04/20 : - (1) i ^ <da» jjtaa 


jJI ^_Jc. 15 ^ jiiLa J^l) ( dil^Uj - 2012 ); (10) 


CeHsCOOH 4jjj^' V = 200 mL Si ^ 4 ^ 1 - Vji^ -1 

. pHi = 3.1 0 "^ (Jjia^l 1 ^ pH L>^ ‘ Cl = 1.00.10'^ mol.L"^ 

;^La]| (_Jc.lij c_aI£I -I 

Jc.lil]| ~ Va5\ -L^ 

? ^cljluLi IjLa _ (Jc.li!i]| ja..iaj]| A-ljalj C-Aul^l —^ 

. C6H5COOH(aq)/C6H5COO‘(aq) Kal SjW^ 


AlLa^ C-Aui^l aJ t K , = C, 

** * ' SLL 1 


'If 


1- T 


; Kal • —& 


If 


j^jAJ Si' <J ji^-a (_C^a^-j3 ;iLa]Lj dll^ IQ O-^-^ J S l tJ ^j.a 20 TTll . ^»Q>^ -2 

. pHi' = 3.6 0 -^^ J pH L>^ ‘ Cl' C5^ 


Cl'= 1.00.10'^ mol.L ^u' ^'-' 




iJc-liHl '^2f 4 uti'il s.^.1^1 ^ -"jail 

? 4.Ajaij (^glc. (JJLi-all t- aja-v5 ^)^l!i jA La —^ 

C 6 H 5 COOH(aq) + H20(^) = C 6 H 5 COO (aq) + H 30 "^(aq) (' " 1 


^u]| 


C 6 H 5 COOH + H 2 O = C 6 H 5 COO + H 30 ^ 


x = 0 

no = CiV 


0 

0 

4 \ \\ Cn \ \ 

X 

CiV-x 

o.iLi 2 j 

X 

X 

4 ^ \ 

Xf 

CiV - Xf 


Xf 

Xf 


(.ijAAS^) jaU J liLjjiJl ;_Pa-AAb. CLl.iUJI (JiiliA]| jS ^clilulj Xf < 1 ‘ T^f = = 0-08 ( 8 %) (-^ 

i _‘ ^ c!Lj^^a 2I 2)^ La£ 

5 ^ [C^H^COO- UH3OH 

K,i = 6.96.10'^ . K,j=- - ^ ^ 


[c.h^cooh]^ 




T2^= = 0.25 (25%) ( 4^-2 

. Jl_iik LaK .^bjj ja.^1 u' t Cl' < Cl ^ T2f > Tlf (-?■ 


J^l 03 ^ jAia 2jJ^ : J^o ; (11) 


(j >i 2 -^ O.lmol ^ CH 3 COO" j'j-^ u-^ O.lmol oh -^jjj 

: 23j ^ HCOOH 

CH 3 COO (aq) + HCOOH(aq) = CH 3 COOH(aq) + HCOO (aq) 

(Jc-lillll ^.iaAll (Jj.1^ (JLa - ]^ 

Qri cJc.19a]| ^)jai£ 4..a^ jl -2 

Xf (».iaA]| A-ljalj 4 JVAJ (Jc-liAll 4 jI^ ^ (Jc-lilill ^)jal£ OjCc- -3 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |9^ : wybUI - (9^ 








































I 21 |: iAAiai\ 


_ 2015/04/20 : - (1) t>ijUa j iSjlai Jajs - <jU ^ 

; ^cHLuil . K = 13 (^^Sl(j^ljUll dljlj (jl Laic. -4 

(Jc.li!lll ^.ialil ^3 ^ <11 4 .ijaijll 

(Jc-liill ^Ig-j Ajc- 0J^)-all ^j^l t-J^jUll 

; d |*^**^o dij^T 

; ^a-^aHll (Jj.1^ (1 




^Ull 


CH3COO +HCOOH = CH3COOH + HCOO 


x = 0 

0.1 

0.1 

0 

0 

4 1 \1 *1 \ 

X 

0.1 -X 

0.1 -X 

X 

X 

4 •\\\ ^ 1 

Xf 

0.1-Xf 

0.1-Xf 

Xf 

Xf 


‘ Xf = If Xmax = 0.078 mol ‘ If =0.78 (4 ‘ K = ——2 ‘ Q^i = 0 (2 

(1-Tf) 

nfCCHsCOO) = nf(HCOOH) = 0.022 mol ‘ nfCCHaCOOH) = nf(HCOO) = 0.078 mol 




. C C ( 9 ^ : > *?|||| 1 I - ^^ 1 ^ ( 9 ^ 
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I uULjuu\il Q I ,zbljcx:>\JI 6 qS 


; ^jA j K3. —} ^ AjJadljlj dljl^ (^HA /A ) - 

[a'I [H30A 

“ “ [HA]f 

; pKa Jl i—aj*J - 

pKa = - log Ka 


Ka = 10'P^^ 


Lqj3 «A I >»\l a^ J 


a^jlLa (A® pKa J Ka dljljJ - 




. uia c c |9^ : wrifaiiJI - UId - (9^ 


























































2015/04/20 : - (2) gfljJ - %sii <U<» 

Lai i ^>^i Xf (j^ i <aK ^ jSi (j_ 9 ^ (■ S m tJoil (j>><a*s Jl jl L^ t Jal pKa ‘ j^i Ka ; (jl£ 1 «aK ^jSi (j>>«a*sil (j_9^ ■ 
. Jai pH ‘ j^i [h30’'’_p cjjsi ijjSj jAjj}} ^j^LJa^a^i] (ji-^ i^i 

Lai i ^)^i Xf (j^ Lal£ ^jSi (■ SJ» tJoii (_jjiLujVi (ji La£ i ^)^i pKa ‘ tJ^i Ka ! (ji^ Lal£ ^jSi (_jjiLujVi ■ 

^>^i pH ‘ ^)^i [hO"]]^ LaK ^jsi (jjiLuiVi cs^i'^V^ (_>"^ (jjqjat j.>»\i (j^LuibU (jl^ iil 




. ^Llli djVU]! ^ SJ^i (j-a (jjiiajJali (jjjJa-a^i (jji^ 

CH 3 COOH J ‘ C 12 H 17 COOH U:J 3 jjJj^Vi ; Jjiw-Jali Ka 4 -^j^l tlulj -1 

; La£ I_a^)*^ 

• Ka(Ci 2 Hi 7 COOH/Ci 2 Hi 7 COO) = 5.93 . 10^ 

• KaCCHsCOOH/CHgCOO) = 1.58 . 10^ 

; ^ La£ HCOOH ‘ CgHsCOOH 4 jj o^SaijJi pKa 31 ^ -2 

• pKaCCeHsCOOH/CgHsCOO) = 4.7 

• pKa(HCOOH/HCOO) = 3.8 

ijL^i_iki L_^ j_^jj c^4Ji Muu \\ \>.> i\ \ ;j >» 4 CeHsCOOH ‘3 -jj jjJi cj- ^ u >^ -3 

l-a£ 4.a^)*..a 5 .L>i]i i ^A^iLali (J^liji] ^^i g ''\i ^..iSlili Ajjaij j (JJiaj La^ RCOOH 

• CeHsCOOH ^ Xfi = 0.0225 (2.25%) 

• RCOOH ^ Xf 2 = 0.063 (6.3%) 

j_^j 2 ]i L^i^ HCOOH ‘3jjjL43i ;j >i . 4 CH 3 COOH ‘3-jjjl^V' u- ^ u >^ -4 

; La£ 4_a^)*..a H30^ .ii j^jjudlLj 1 <ag \j (2 (_g.jl.LLjVi 


•CH3C00 H^ [HsO^L = 1 . 26.10 '^mol/L 


• HCOOH ^ [H3O 


= 1 . 26 . 10 'Vol/L 

Co 4 ^'^V' JhJ^j 3 l La^ CH3COOH 4 C6H5COOH -5 

I La£ ^^^*..a La^^jii-a] pH 3 i 4 -a^ j 

• CoHsCOOH ^ pH = 3.6 
•CH3COOH^pH = 3.4 

;a-i^lll 

: Sjili ‘■‘‘ <2*^- (_j^ AijJijJali (_paLa^Vi ^jlLali 

: CH^COOH 4 i 5 ^li;Vi 5 C19H17COOH u^j jj ^jjVi -1 

I (ji ‘■‘‘ <2*^- J 4 ^)^i Ka 4 jJa^j-a^i dijlii (ji.^ Lal£ (_^^i l_SJKjJali (_pa^a^i (j_9^ 

Ka(Ci2Hi7COOH/Ci2Hi7COO) > Ka(CH3COOH/ CH3COO) 

. CH3COOH ‘ 4 jJ^ 3 jVi (Jjii C12H17COOH u 3 

: HCOOH 4 i j C ^Hs COOH 4 i 5 j^i -2 
; (ji j 4 (Jai pKa u '3 i- 3 ^ cjj^i 4 _flj*jJa]i (J >> <a ^\ i (jj^ 

pKa(HCOOH/HCOO) < pKa(C6H5COOH/C6H5COO ) 

. CoHsCOOH 0^=^^ c> (jj^i HCOOH (jia^ jjla 


giijli (jiilijii: ^U«iii!l 


C C : wybUI - 
















































I 3 |: 


2015/04/20 : - (2) j JajS - ^ <da» 


: RCOOH j Q H^ COOH 4ij3^' -3 

i Xf ^‘‘' ^ (_S _9-3^ ‘ aj*jJa_ll ■a'vll (, (jji-sj (j 4 ^ 4 * ^ UJ~^ La.i_ic. 

: u' J 

If (RCOOH) > XfCCeHsCOOH) 

. C6H5COOH *43 C> L^J^i U^ 

: HCOOH J CH^COOH 4)5^147' -4 

^jjuLIIj 1 -aK ^I_aj*jJaJl ^-vll i (jjijajJa UJ^ LoAic. 

Ajc. H 3 O''' J)-^j^ (j-^ ^1-4^ (jj4j U'^ (J!iL^l Aic. H 30 ''^ 44 ^ oi ^ J * jjSi H 3 O+ 

. CH 3 COOH 4jj^4jV' c>® l 5 j^' HCOOH 4j>^4j^' ‘ (j4 4 j>^4jV' 

: CH^COOH 4i5^l4V' 5 C .H, COOH 4i 5 34^' -5 

(ji C‘‘l 3 *s J i (Jji (J J pH (j^ (_S jSi (jj4j ‘ 444^^ tJo (j_4:J LaAic- 

t>“ cij-®' CH3COOH 4 j 4 ' 4 V' u 4 ‘ 4 jj 44 ' pH (>® 4 j 44 jV' pH 

. C6H5COOH 4 jjJ 4 ' 

_ •(2)0:fi0^j 

C1II2II dlVL^I ^_y 3 0‘■‘‘ (jjijjijJa]| (jjjojLujVI (j^ 

i-iC2H5NH2 u4^' <J 4 j) j CH3NH2 u4^' 44 “: u44*^' tj^Lui^iU (ja'Ka ciijIj _ i 

: 4 :: 

• Ka(CH3NH3VCH3NH2) = 2.5 . 10 " 

• Ka(C2H5NH3VC2H5NH2) = 1.6 . 10 " 

; ^ La£ C2H5NH2 U 4 -' cJ4) J NH3 ^aLuHII ; (jjjoiLui^U 4.^1 pKa 4 -a^ -2 

• pKa(NH4/NH3) = 9.3 

• pKa(C2H5NH3VC2H5NH2) = 10.8 

4 _iuij J c 4 ' 4 '^' j 44 ' <-4 CH3NH2 04 ^' J 4 “ J NH3 jAUiull: j^LuiVl -3 

; ^ 4 :J 5.La]| ^AaIaII (Jc-liHi] 

• NH3 ^ Tfi = 0.04 

• CH3NH2 ^ Tf2 = 0.06 

. ojill ajI jj CH3NH2 c4“' 44 ‘ NH3 jAi 2 Li]l 4 C2H5NH2 u4^' 44 j) : 4j -4 

; d-i^lll 

I A aj» . >>\l (j^ ^jlLall 

: C^H^NH. c>°' J 4 V' J CH^NH^ c>°' 4 M' -1 

; (jl c" n*s J 4 (Jsl Rg^ Lal^ (_g _j3l i tJoll (j_4:J 

Ka (C2H5NH3VC2H5NH2) < Ka(CH3NH3VCH3NH2) 

. CH3NH2 U 4 -' 4 M' t> L5ja' C2H5NH2 t>“' 44 jV' u 4 

: C2 H5 NH2 c>°' J 4 V' J NH^ -2 

; (jl c‘‘n*s J 4 pKa I »aK (_^jSl 4 _LuijJa]| (JjiLujVI (j_ 4 :J 

pKa (C2H5NH2/C2H5NH3^) > pKa (NH4^/NH3) 

. NH3 t> (Jjai C2H5NH21>“' 4 AjV' u 4 




. i c |9^ : wrifariJI - UId - (9^ 










































I 4 |: 40^1 


2015/04/20 : - (2) j ^ <da» jjtaa 


: CH^NH9 c>°' j NH^ -3 

; tjl j 4 Xf lS J^' (__)jil_u)VI (j_9^ ‘ cj-^ ^ (jjjoiLui^U U^ 

Tf(CH3NH2) > XfCNHs) 

. NH 3 c> L^J^i CH 3 NH 2 U4^' 


; jS ^1 jj t-^(jjLui'il -4 

t> l5^' CH 3 NH 2 U4-' J^' J ‘ CH 3 NH 2 t>“' J4^' t> l5^' C 2 H 5 NH 2 U4-' JAjV' u' J 

; La£ U_9^ 44uijJa]| (__)jiu)VI 0 ^ (jj| 4 NH 3 ^>^^441 


NHa 


CH3NH2 C2H5NH3 


-SJXjJall (__)jj1_u)VI 0^93 




. (mol/L) ' J-3ia C 0 j^ J^ J V CH3COOH (Jjii>^ 

5.Lall J ^^Lloj^I (J^AaIaII (Jc-li!l]| I- ^ <5^1 _ 

(^LJI ^Llo^I (Jc.laj]| ja.ia!l] V4.5^^ -2 

(CH3COOH/CH3COO') ja Ka u' ^ 4^' ^ c> -3 


. Ka = 


. Ka = 


[HjO^ 

2 

f 

c-[h 30 

+ 


Tf^C 

1 -Tf 


Ka = 


If .X 


max 


. Tf = 


CH3COOH + H2O = CH3COO + H3O' 


V(l-Tf ) 

1 

f “ ^_|_^QpKa-pH 

;d-i^lll 

42 ^2^11 ^Jc-lia]! 

; (Jj. 1 ^ -2 




CH3COOH + H2O = CH3COO + H30^ 


x = 0 

noa = cv 

ojIj^ 

0 

0 

4 1 \\ in \ \ 

X 

CV-x 

ojIj^ 

X 

X 


Xf 

CV-Xf 

ojIj^ 

Xf 

Xf 


giijli (jiilajii: ^U«iii!l 


. 4^Uj 49^ c c : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (2) t>ijUa j iSjUu Jajs - <jU ^ <da» 


: (CH^COOH/CH^COO) Ka = 


C-iHjO^J 


iUjI • 


Lli^ 


Ka = 


CH 


3 C 00 'UH 30 ' 


.CH 3 COOH 


-T 


; p bLoJC-l - 


■ [] 


ii,0\ 


nf(H 30 ^) 

V 


—> [H 30 ^j^ 


V 


■ [CH 3 COO 




nf(CH 3 COO') Xf 

V " V ^ 


.CH 3 COO' 






r 1 nf(CH3COOH) CV-x. x. r 1 r 

■ [ch3CoohJ^ = ^ = ^ V ^ [CH3COOH4 = c - y 


Ka = 


I 


1 H 30 ^j^ 


Ka C5^ 


H 30 n[H 30 " 


C- 


LH 30 ^Jf 


^ Ka = 


HsO'f 


c - [h30^ 


(CH,COOH/CH,COO ) Ka = 


T^C 
1 - T 


jLuI • 


Lli^ 


Ka = 


.CH 3 COO' 


Jf lH 30 ^j^ 


.CH 3 COOH 


X. 


Tf = 


X 


-f 


^ Xf = Tf.x„ 


Uj^ 


max 


CV - Xmax - 0 —> Xmax - CV —> Xf - Tf.CV 


; (Jc.lili]| jl yr-\ \ j 
; p (JjA^ bLoJC-l - 


■ [] 


H.O 


+ 


nf(H 30 ^) _Xf 

V 


TfCV 


■ [cH. 


COO 




V V V 
nf(CH 3 COO') Xf 
V " V 


^ [H 30 ^ 


TfCV 

V 




= TfC 
[CH 3 COO 


= TfC 


■ [CH 3 COOHI . %(CH 3 C 00 H) ^ CV^^ CV-TfCV ^ CV(l-Tf) 

L 3 Jf y y y y 




. C C | 9 ^ : > *?|||| 1 I - ^^ 1 ^ ( 9 ^ 




2015/04/: 


^ [CH3C00HJ^ =C(1-Tf) 


TfC.TfC Tf.C^ TfC 

Ka = ^ ^ Ka = —^ 


2015/04/20 : - (2) ^ iSjlai gflj£ - ^ 


C(l-Tf) C(l-Tf) 


(1-Tf) 


; .1^ Ka *jW^ C5^ L>^3J*^W 


Ka = 


If = 


[cH 3 C 00 ']^[h 30 ^]^ 


[CH3COOH. 


^ Xf = Tf.x, 


LH 3 on = 


nf(H 30 ^) Xf 


= -T ^ H.O' 


nf(CH3COO') Xf 


'^f -^max 

V 


Ka = • 

V(l-Tf) 

• Uj^ - 


; uj^ j 


cr^ 1.4 ^5f--1 _ 


[cH3COO-i = "^WUU) ^^^[^^ 

[cH3COo4 = "^WOOH) ^CV^ 


COO' . = 


‘'f ^max 


CV - X,... = 0 ^ CV = X. 


[cH3COOHi = ”f<CH3COOH) ^ 
^ [cH3COOh]j = ^■n=‘41-tf) 


; (Jc.lili]| jl 4f--1 j 


Ka *C5^ lP=:3J*^W 


Ka = 


-^max -^max 

V V 

Xniax(l-'Cf) 


-^max 

'-max(^ ~ ) 

V 


■Xmax(l-'^f) 


^ Ka = 


-^max 

V(l-Tf) 




. C C | 9 ^ : > tfiiilll - ( 9 ^ 




I 7 |: 


2015/04/20 : - (2) j gfl^ - ^ <da» 


Ka = 


[cH3COo ]^ [u^O^l [cH3COO']^ 

[cH^COOhJ "tcH^COOHf ^ 


o^ 


1 


— H 


If = 


I + Iqp^^'P^ 


diLul • 


Uj^ 


X. 


If = 


max 


^ Xf=Tf.X„ 


CV Xmax ~ 0 ^ Xmax ~ CV ^ Xf — Tf.CV 

r 1 nf(CH 3 COO') x. x^CV r 

- [CH3C00 J^ ^ = ^ = [CH^COO 


V V V 

fcH coohI _ (CH 3 COOH) _ CV - Xf _ CV - If CV _ CV (1 - If) 

*- 3 ^Jf Y Y V V 

^ [CH3COOHI =C(1 -Tf) 


; (Jc-liHll jIaac-Lj j 

\ cr^ 14 ^5f-l _ 

= TfC . 


V 


V 


’ ^ ' AAQ 




+ 

3^ Jf 


^ -logK, =-log(-L) - loglHjO 

1-Tf 


logK, =log(-^) + loglHjO 
1-Tf 

pK, =-log(-L) -f pH ^ pK, =-Hog(-!^) -1 pH 

1-Tf If 

pK^-pH= log(J^) ^ lOP^a-pH ^ ±1^ 

If If 


+ 

3^ Jf 


^ —-1= lOP^a-pH 

'Cf 


— = 1 -p 10 

'Cf 


pKa-pH 


1 


^ If - 


1 -p 10P^^-P« 


•(4)O Jio4j 


. (mol.L'^) IC j V NH 3 (Jji^ 

f.La]| j (_]I-VII (J^AaIaII (Jc-liHll c-jj^I -]^ 

( 3 jIj^I ^Iao^I (Jc.li!i]| p (. 5 -^^ -2 

; ^jl di^l ^.ia!i]| (JbLajc-l -3 




. uiii C c |9^ : wrifailJI - UId - (9^ 
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2015/04/20 : - (2) gjjLoa j Qflj* - ^ 


(C- 

HO' 

l)Ke 


HO'f 

) 


. Ka = 


(NH 4 VNH 3 ) Ka^dA.!^ jA Ka ^ ‘ Ka = 


I 4 (Jc.li!l]| 


NH 3 + H 2 O = NH/ + HO 


; (Jj. 1 ^ -2 




NH3 ■ 

f H2O 

= NH 4 ^ - 

F HO 


x = 0 

nob = CV 

SjIa^ 

0 

0 

4 1 \\ Cn \ \ 

X 

CV-x 

SjIa^ 

X 

X 

4 '\\\ ^ 1 

Xf 

CV-Xf 

SjIa^ 

Xf 

Xf 


• [ho -1 = 


[NH4+]f=V = 


nf(HO’) Xf 

V " V 

f Iho'I.v 


^ X. 


= [HO-]f. 


V 


V V 




[nH/]^ = [HO-]f 


■ [ho-1 = 

■ [nh,\ = 


nf(HO’) Xf 


—> Xa 


= [HO-]f. 


V 


L[NH 4 +]f = [HO-]f 

\ C5 ^ I^LoAC-I 


■Jnh^I =c-[HO']f^M. 


[ C 5 ^ I^LoAC-I 


V V 

CV-Xf CV-[HO'Jf.V V(C-[HoJf) 


V 


V 


V 




[nHjIj = C-[HO-]f 


: Tf = 


HO'. 


CIaIaaI • 


X^ 


If = 


max 


Ua^ 


\ ^.^^a]! C5^ I^LoAC-I 


[ho-1 = 


nf(HO') Xf 

V " V 


^ X. 


= [ho-1. 


V 




C C |9^ : > tfiiilll - (9^ 
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2015/04/20 : - (2) S ^ 


CV-Xn^,^ = 0 ^ Xn..x = CV 


; jal 2 (Jc.lili]| ^ji ;_pa^)ij 

; Xf * j'-F- C5^ 


T^f = 


[HO'JfV 


cv 


^ If - 


[no-Jf 


; (^g.Lal] ■^^)juj2]| (JLaALj^ [ho — 




X(NH/) + ?i(HO’) 


diLul • 




LaAj H 30 '*^ AiLja'^lj HO ‘ NH4'*^ (_gPn\l (J 

; (j_ 5 ^ t f.Lai] ^J^Iju!i]| 


JUaI 

Of = MNH4+) [nR^-^I + X(HO') [rO'I 


; p Va5\l bLaJC-l 


■ [ho'I = 


nf(HO‘) Xf 


—> x^ 


= [HO-]f. 


V 


■ = ^ [nh/]j = [ho-1 


'’f 

o 


V V 

f _ [ho-, 

V V 

= ?i(nh 4+) [no'lf + MHO) [no'lf 
f = ( X(NH4+ ) + X(RO' )) [hO' ]f ^ [ho- ]f = 


: e 


Ax^aJ <LLa 


Of 


MNH 4 +) + mho‘) 


(C-[HO-J)Ke 
Ka = -F-- ‘-J'-Lil • 


HO' 


Uj^ 


■ Ka =-1- 

[nh 


+ 

4 -If 


3^ Jf 


HO' 


; JbLaJC-l j 


■ [hO- 1=^ ^ [HO-]f =[HO-]f.V 


V 


[NH4+]f = ^ = ^ [NH4+]f =[HO-]f 




. c c |9^ : > *?iiilll - (9^ 
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2015/04/20 : - (2) j iSjiai Jaj^ - gjl^l <jU ^ <da» 


Lrrr 1 CV - Xf CV-[HO'Jf.V V(C-[HO'Jf) 
LNH3Jf - ^ - 


V 


V 




[nHjIj = C-[HO-]f 

: Ka *j4^ C5^ 


Ka = 


[HO-]f 


^ Ka = 


(C- 

HO'. 

f )Ke 


HO'. 

2 

f 


(l-Tf)Ke 5 ^,,, 
Ka =-;;- (jl c-jUjI •: 


Ka = 




NH 


+ 

4 -If 




If = 


X 


—> Xf - Tf.Xti 


max 


CV - Xmax - 0 —> Xmax - CV —> Xf - If CV 


.[nh]=^^'^' CV-TfCV CV(l-Tf) 


r Xf If 


V V 

TfCV 


V 


= C(1-Tf) 


■ [hO'.= 


V V 
Xf TfCV 




V V 
Ke Ke 


= Tf.C 


= Tf.C 


C(l-Tf). 


HOjf TfC 
Ke 


Ka = 


TfC 


TfC 


^ Ka = 


(1- Tf ).Ke 

Tf^C 


T^C 


Uj^ 


; j 

; jaU (jl j 

; p Va5\l (Jj^ bLaJC-l - 






. ijJM C C |9^ : > tfiiilll - (5^1^ (9^ 
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2015/04/20 : - (2) t>ijUa j iSjUu Jajs - <jU ^ <da» 


£ 

l ^Lo JqJL::^ ^^svS ^^LljuuLj>ju\JI q cIjuJqjoj:JI ^.j^\ 

; pKa J14 pH Jl /M-i IdlLftll • 


Ka = 


HjO"]^ If 




HjO+lj [cvl-i ]f 


-logKj, =-log( ' I .' —I- '-) 

r 1 LuLujI L 

logK, =log[H 30 +Jj+log|-^^ 

-logK,=-log[H 30 ^]f-log^| 

pKa = pH - log I 



I (j_5^ LoAic. ^ oAjLu) jI AJIc. A 9i ^ I (__5-lc- HA ^ _ 



[a'I < [HA]f 

Jf 1 1 Ia Jf , ^ , [a Jf 

<1 ^ lc)giT77^<logl ^ log77TT-r<0 


AA^ (j£-aj 0^ (_gi 


[HA] 


pKa + 


[HA]f 


[HA], 


M. 

[HA]f 


; pKa 


< pKa 


pH < pKa 


(jj£j 1 -n-lV- ^ SAjLu) jI a j\l c. 4_lja)Lu)l Aij^^ a 1 (__>jjLu)V I ^ _ 


[a-], >[HA]f 




c c |9^ : > *?illlll - ^^1^ (9^ 








2015/04/20 : - (2) gjjLoa j Qgj* - ^ 


\ ' ( ‘A 9 4 1 nil di] ^L^Lj J 


pH > pKa 


(_j9*>-5 |j| ^ o^Lu) jl aJIc. Aij^ .1^jj IJlc. (_paA^I ji (__>jjLu)'^ I .1^1 (j_9^ - 


[HA]f = [a-\ 


[ A-v < ( <A'9 4 i Li\l CLi\i^_yi^ ^L^Lj j 


pH = pKa 


; d-Jl^l j <Lj * 

dSi A_j^jl<j A-AjoiIj ^S^LuJI^ a j\l a \l A-LoiLuiVI jl AjjJa-a^l Aik^l (__ 5 -lc- ^>^*-3 - 


L>=^' L 

= [^L.VI 

[o-LucVI I 


. AU-vM a 

; UJ^ C ® j^ ( 03 O^) (^Luii ji (Jjia^ ^ 


+ [o^Laji ]f = c 


A_'\1 a \l A 9i ^\l ^ ^ s^lc. (J^alml /^_^Luj|^ A 24 A 41» \l A 9i ^\l Ai^^a^ - 

c_Aui 1]| 0^ j pH aJ'^Aj A^jojLuj'^I a91 ^\\ Aj^^IaII a Uj,i1\I j a u>«^-v\ l A91 ^\\ Aj^^IaII a Uti'ill 

: 

lilj^l^'^l (_Jc.lijj ( NaOH (JCH 3 COOH (J 

A U>» <a ^\ l Aij^l A.^ (j^Lljj ^1 1 ^ ‘ CH 3 COO ( 33 l^)-all AjoiLoil CH 3 COOH 

Lj£ ^^Jc.Lii]| Jajaij]| ^ CH3C00'% 0 j-9LuiVi Aix^l A_^ ^1 jj j ^^Jc.Lii]| J=uaij]| ^ CH3COOH% 




. ‘ ‘ ( 9 ^ : t .*?iiilll - | 9 ^ 
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2015/04/20 : - (2) j Jajs - ^ iUjUa^ <da» 



50% = % = o^' % 

[^LajS ]f = 


pH = pKa 




Ajc- - 


; 4 []l^loll >olxi 4^ , * * 

LqAIc- 4j j\ i 4 _'\1 c. Ji \l «A 91 LqAIc- 4j^ ^ ^ ^jC- ( Lul^l - 

<^lc- 4 -^LujVI 

. Jn -j 4 _ujLu)V j HIn i—LkilSJ - 

• (5^j <iIa 1I (_g^ HIn i-_Lujl£JI - 

Hln(aq) + H20(|) = H30^(aq) + In 

: uj^ J Ki (Hln/ln') ^j^l >“jj - 


[HaO^]^ [ln-]f 
“ [Hlnlf 


pH = pKi + log 


[in'l 

[Hlnlf 




[Hlnlf >lo[ln]f 


0 l£ lil . HIn uJ ^ 1 >1^1 -<■ \l <!0^ ' LulL^I (_jlj - 




. C C |9^ : wrifailJI - UId - (9^ 
























2015/04/20 : - (2) gjjLoa j Qflj* - ^ <da» 


14 


[HIn 


>10 


< 


"V 

[in'l 

[HIn]f " 10 

[in'l 

[HIn]f 

[in'l 

[HInl 


log 

log 


<log 


<-l 


pKi + log 


[in'Jf 

[HIn]f 


J_ 

10 


<pKi-l 


[ln\ >10[HIn]f 
[in'i 


>10 


[HIn] 

[in'L 


log 


[in'l 

[HInl 


>1 


pKi + log 


[in'Jf 

[HInlf 


>pKi + l 


pH<pKi-l 


: ‘ In' uj^ I 4j^ '_Lkiul^l (JaaILj j 


pH>pKi + l 

pKa = pH t> j ‘ J(pKi + 1) ‘ (pKi - 1) pH -5' - 

4 I Lll I Ll-V \l i Lkjjl^l 

! ^ ^ ij ” 


Jjaj] 

AaWlLiWI 

-HIn (l4 

1 1 1 

i| 

^ Aj^ 

1 1 h. 

1 1 

1 - pKa pi 

1 1 W 

La 1 + pKa pH 




. C C |9^ : > tfiiilll - (9^ 
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2015/04/20 : - (2) t>ijUa j iSjUu Jajs - <jU ^ 


. <Lajij 

; (JHaII (j4f^ \^aSi ^ '_Lkjjl^ (_J^ - 



. ^JiLa) - 


1 - ai'^KlI 


(jJUa (J 

Aj ^ J 

4.4-3.1 

10-8.2 

-.a 

o 

HIn uj^ 



(_] ^*<-511 AaIsaa 



In' uj^ 




^ IJUO pH 6 |jLs^XxJI 

(J J^yA (Jjl^ ^ (J^(jjjat'i (_^Lu)l o^ljL<a]| C Vlgl - 

^^^joiLuil (J-a aJojoiI ^ 


: <*^ *‘*on ^ ^ * 

(JLuiLuil (j^j^lLall j Aj^p-a pH o^l»<a\\ (J<a»5>j,i<a\l ^^l!l]| (J^joJl ^jJajJ - 

\ (_J<iut!LuiJ jl ^ " ‘2^' '* *" ‘ S^IjlaII (_Ja*ILuia 1| (J^ «A -vl -v i n t o^lx-a 

pH 'j' ^ 1^ j ^)2kLlJ A_ilc. (_]‘ ^•>-5^11 




. c c |9^ : > afilllll - ^^1^ (9^ 









I 16 |: 


2015/04/20 : - (2) j gfl^ - ^ <da» jjtaa 



(J(_j--a 1^ j ( ^)ju!l_iJ| ^l_x<a (J^jJa_j - 

(_J^_uiJ ^ 5-v ^ Wa^ll f,l_>i]| <J (_aj i ^ ^ ^ L >» 11 

. (Jjia^l ^ jla pH jLluuj 

(J(. 5 -^ «A -vl -V L Li\l J ^^^^jojLulVi (J^ ‘ ‘i’' - 

(_j^ pH 4-a^ o^)-a (J£ J ‘ ^ i >»^->. \l 

pH = u4^' j>-ujjj ^ 4 (Jj-^ ^lUll 4 JLa pH 

^^^jojLujS/I (J AJVAJ pH ‘ f(Vl 5 ) 

Jajoj ^1 pH (Ja5j.j.n j 4 i_sLja^l 

^_^Jc.li 2 ll 

■ JiU i i m 

s^La 44 ^ (J£ ^Ix^l ^s^La (_]£ (_Jc-lijJ ' ^ •'V- _ 

a^l * aW ^AaIaII (Jc.li!i]| (j_9^ LaAic. ^1 ^^IjlaII ^ 


jl ^aL^I (__)jj1_ujIj ^aL^I (_paA^ S^lx-a aJL^ j 4 ^l-^Iill ^Jaij ^‘‘'»A3 o^L3L<a]| (j_ 9 ^ 4 jILuJl 

• ,') a£j / ui£aj| 


CiVi = C 2 V 2 E 

( j^' H"^ uJ^jj^ j' 4 . 5 ^^ 4 , 5 ^ ) 

La£ (j-'-'j/Lall (jjjajLaA]| ^ — f(V2) 4 . 5 ^^^' 4^ pH a 4 ^ E jal^' 4ja^ - 

: J^' C5^ (j4f« 


i ,41 


4jIAj Alc- 4 _ al L >«^\l 4_AuiLLall 4 _ Luol^l (j^ 1 ^•'V- ^l.^!l]| <0a3j a^lx^l ‘ aJL^ - 

o^Ijla]| 

4,<02*3 4_jc.'L aIsUII LoAjc- 4 Wa'^ ojjIjla]| (j 4^_jjll 'LaIsUII Cf' - 

; JI 2 II J£2i]| ^ u^"La£ 


giijli (jiilijii: ^U«iii!l 


. 4^Uj 49^ c ki^llMdUj c : wybUI - UId - UU>d (9^ 


















I 17 |: 


2015/04/20 : - (2) j JajS - ^ <da» 



o^ 1 jla]| ^ Wl«a QA la^Uaj) g(V) = 


dpH 

dV 


'■v '-al 


J \\ t"'! j-v ^_paxJ (JLoxILujIj - 

: Jlill (J£ 2 i]|) ^ U£ pH = f(V) 



I al I p-v -s. \l (_j£jai]| (j-a3 t alJa*jVI ^Jaij l 4j.l^ 4-®:i3 g(V) = —^ 4-a^l ^l£!i]| 


- 


Ve = 12.4 mL : jA J^' 3 al£ 2 ll Ak^ 


; ‘jy'ni^-lU 4 «^ iliWi i m 

^( a ‘ (dc-lijj ( aj» i >1 ^^Luil jl ( aj» . >i 6^^Jl3la ( a. <0aAj Alc- - 

4^1.^'^! 4-La^l i _a .i _ a.Alc- (_Jc-lijJ ( q^oa^ s^Ls..a C?^ ‘ 

^ Aj^I l_L^ j 4 CH 3 COO' (J3lA^Luii ^1 CH 3 COOH ;_Pa^ 

; t. a.^'' Ajc. AjIc. j 4 (Jjii-all 





uia C C |9^ : wrifaalJI - UId - (9^ 


































2015/04/20 : ~ (2) <U<ft J^taii 

I_ al I >i^\l -V 11 t Aic. CH3COOH 0^4^ J ^o^La 4_La£ (_j£ (_Jc.lijJ 1 -a.^V- _ 

(J^1*»- -all i al I > 1^11 -V11 4_La^l i Lk^aj (Jc-lijj (jj| ^l.^Ii]| l a 1 ^'1 Alc- 4 j1c. j i V 2 E <-l 

; ( _ Lk^aj Ale- ( i_^\ j^al^5ll II i _ a I ^'il ^jLuia 



CH. 


COO’ 


^12 ]| Uja] - 


‘PH = PKa + log[cH3COOH]^ ^ 

uj^ jal^l (_a^ Ajc. jS Jjill ^j£aj t [cH 3 COOh]j, = [cH3COO’.j, : Uj^ jal£2 ]| a^c. jj£ 



: ^ pH = f(V2) ^ ’'-k <^ll (_Lk^aj kOaSj <Lalc. A a i ^ j 


( V2 = 


^2E 

2 ’ 


pH = pKa ) 


; d^lifcoll .jiulJoll ‘<i.Yii|^Jj » 

4j^ ^1:?^ '_ai'M^ll o^la.Al] C_Au)1_1a]| i_ai'M^ll j t l al in Ij^^A La£ U_?^ ^14^ 2' U_?^ *_fijujl^ 

pJJ 21 (JjxjJaJJ Aj^ 2' CJJ^ U ‘•.''51 LS^ ‘ ^12!i]| AJaSj (__ 5 -lc- ' a/Xll Aia l ^A^l ^lALa ^12!i]| Allaia 

jal£!l]| Aje- 

I ^‘^1| Ay^'^^^AjA (J^l'>--a Aj*^Aj (Ja^ljL^a J \ -(JLl9 

Ca HCl JJ^ (JjLa^ ^ Va = 10 mL Aa^Lj AJajailjJ j2uj ^ ijjJaj - 

AjjkU^^^A.^ (J^l*^ -a A.^l-a.jku]| AJajkul ^ Li^^Aj aJ (_a u >n ^ 

Cb = 10 ^ mol.L ^ NaOH 

pJ-J Aaj 3 pH ^‘'1 Alajoil ^ AiljJal (J£ ' J 

^ Wl^all ^ (J jA^ ^ ^1221 (jjAj ( (_3al J^l 

. (J^l) j^l Jx^»ak2 pH = f(Vb) 

I S^la-al] ^AaIaII (Jc-liu AjAlx-a - 

H30^(aq) ) + HO (aq) = 2H20({) 

\ A^ t" '1 1 Lil .a.all AAJ^)]aJ ^1221 AJaAj AjAaj Aaj - 
^ ^A ^jjkkall^ ^jjkkall AjjkU^j^AjA (_J 2*5 “ 

Ve = 10 mL : ja jal£2l ^ji2 



jiljli (Jiilijd : ^LhailliSI 


. C C |9^ : > afiiilll - (9^ 






















I 19 | : 


2015/04/20 : - (2) t>ijUa j Qgj* - ^ 

(jj^, _^l£llll Aic. (jl ^'mj 1^ ( pH = 7 ! j3l£li]| Aic. pH ■ 

4j ^ (_]' ^ -"5 <5 pH = 7 4-0^1 (J_j-a^; _jA o^IjlaII o.i^ C-AuiLLall i Liujl^l ■ 


\ cJ-a )-ii ^i|^ *'V (_]•" I 2“(J^^ 

jaJ (]^J^ ^0(*J:3 '^.\Uj.i^(J\ 2j^ = /[Q JXlL ;">>*^ Aj^Lo aJojoiI jJ ^jJaj - 

AiLjal (_]£ 1^ j — ]^Q ^ mol.L ^ ® J«A -vl -V I Li\l 4 UiiLil ^ aJ i _ ajjJaj 

(J-k^a^ja pH = f(Vi5) (j, (*4 (Jj-^ ^lli]| (jjAj i (_^l^jkoll pH ^.'“Tja pH aJojoiI j^ 

, ^(J£j^l^ ^ ^jJaJkoll tjl^l 



; a^l * a\\ ^AaLoII (_Jc.lij ^JjljLka - 

H30^(aq) + HO (aq) = 2H20({) 


I ,1^ c" '1 1 4 ^^11 kOaSj Aj.1^ - 

; _jA ^l.£li]| ^ jLA (j;!^\l cJ■ 

Ve = 10 mL 

(jS 1^ pH = 1 '. jal£llll Ajc. 033^' pH ■ 

3 .^ 2 *^ u_ 9 ^ Aic. ^ 3 ^^ 

3^-"33j3^ • ^ O^Lsi-all 0.a^ C_AujLLall I ■ 

4j j\ 3^ <.5'®^ pH — 7 4 »Qj^\l 3*^ 


^ ^3aJojojI ^ tilj^ljjVI (_paka^ 3a^LxkQ ^ J 3“3^^ 

4 J i a;i>«'' 33 Ca ® 3 : 1 ^^ 3_jl^-® 3 ^ Va — 10 IHL 4_k^La ^Jajail ^ ^jJaj - 

^-SLkJal 3^ qj‘'j®' j 0(3 — 10 ^ mol.L ^ Aiui^jjAjA 3_jl^-® ** -vl ->.. nil aJojoiI ^ 

3jk^a^-i3 pH = f(Vb) 3q^ ^l2j]| 3 j'^ ‘ 0^3^^ pH 4-a^ pH aIuoiIjj 

_ ^qj£jai]|^ ^ ^jJaJ^l 3 W^^ C5^ 



giljli (jjlijd : ^laMiiSI 


. c c |9^ : > *?iiilll - ^^1^ (9^ 






2015/04/20 : ~ (2) <U<ft J^taii 

5Jakj J ( 1^0 — >10 mL] (JLi-a]| (■ St.,o5l<a ^ ^ ^ j^\ cjUaajl o^ ^ uW^' “ 

a Ui9 ' j ^5\l «A al-^ (_a 1 ^5*' ^ j i j^al ^5\l «_ai 

; a^l» a \\ ^AaIaII (Jc-lij 4jjljL-a - 


CH 3 COOH(aq) HO (aq) - CH 3 COO (aq) + H20(£) 

\ ,1^ c" '1 1 Lil ^^11 4JaSj Aj.1^ .^aJ - 

V]h = 10 mL ! ^_jiJ jjti^\l (J■ 

I^LojI jal£2]| Ajc. 033^' u^ cs"^ ‘ pH = 8.2 ! j* jal£2JI Ajc. pH ■ 
4J ^ 3'?• ^-"5 <5 pH = 8.2 4.-a-}^l 3*^ ‘ Jo^L3la]| o.i^ C-AuiLLoII i Lujl^l ■ 

; ^l£l]| t- a.^’' A U'a*' .^.1^ AxJ - 

pKaCCHaCOOH/CHsCOO ) = pH = 4.8 ■ 


! 3>Ml\l 3I 

aJojojI ^ <1 I ay >i'' ^ o3:}^3^ ^ 4 2"4l 3_ji^-a Vb~ 10 mL 4_k^La aJojoiI ^ ^> 24 ^ l^jJaj 

pJJ pH 41 ;_y:LjLa 4 Lull jA AiLiJal 3^ f4 (2a H(21 U4^J^'\.'£ 34*\1 *^>1,11 

JJ^ (_paA^ 4JV.^ pH ^‘‘ 32A<all ^ 'i-v 'i^ll LaAic. j i 3_5'^ q^ ^llill ‘ _j-a]| 

^qj£jai]|^ ^jJa^ jaII C5^ q}x^a^ C al tJo^all qj^j^Ajg \l 



; a^l * a \\ ^AaLoII qjc-lij 4jAl3L.a - 


NH3(aq) + H30^an. = NH 


(aq) 


U (aq) 


+ H 2 O 


(«) 


; 3 U 2 I ^^Ic- lALaIk:.| - 

. Vb = 10 mL : ja jal£4l ^ji4 ^ j!4l qj^jjA^I jjK q_pa^ 3jL^ ■ 
uj^ jal£llll Aic. 0334 ^ ‘ pH = 5.8 ! J* jal^l aja 03341 ppj ■ 

pKa(NH//NH 3 ) = 9.2 ■ 

I_Lkjjl^l 1^ U_?^ ^1:)^ 3^-?4 qj..all3 pH = 9.2 4.-a-4l uV ( q}ALa]| ^).a^l ] a^lat4l aA^ C-AuiLLoII i _Luil^l ■ 

. [ 6.2 - 4.4] 




. c c |9^ : > afilllll - (9^ 





I 21 |: 


2015/04/20 : - (2) j JajS - ^ <da» 


0 jj£jj j Vl ~ 20 mL V jii-a ^)jJuJJ ijl£ 25°C ^j-^' 

4-^ J^-Uij .C 2 ® j^ JJ^ ^J > ^A '< ^ \ ^jA« ^ ^jJaj jaJ Cl = 0.1 mol/L 

^^^Jc-liull Jajoj^1 pH cy‘^ J ^IaLuiaII (__>jLujVI (_5 -^ ^ 

\l cJJ)\*^<Q (J_)-a I a\ tJo<a ^2 cJ^ C>® (__)jul.^i<all 

Jajo)j]| pH O^ pH = f(V2) (jW^^ ‘ J^l/ijll (J->j.ul 

; ^jJa(jl^l C5^ ( l_sLja-all (_paA^I 



a^l» <a\\ ^.1 «q‘i«q\I iJc-liHll - ]^ 

LLaS ^^LuHll (JpH 1^ j ^1^211 (_La<aj j i AJaij (j£ (jl^l (_j-a ^cILlLuil -3 


; 1 (^ 0 j 111 ]| f^JA - 4 - 

3^1^211 Alc- ^^^2£-li2]| Jajoi^1 AjL^nJa La - I 
? a^Lx^l oA^ i _Lulls C_Auij| Lo ^^l2ll (JjA^I 1 '1 ^. >«2 (_Lull^^S]| -L^ 


eiiisil 

(jjjl 

^Lia Jj^l 


PH 

62-1.6 

8.2-9.5 

4.2-6.0 


. C 2 jrJ^J^' 

. NH 4 V NH 3 ^Li21] Ka ^ J^' ‘LajIj A^ji -A 

; d-i^lll 

\ cLaL^I (Jc-li2]| ^aLsui - \ 

NH 3 + H 30 ^ = NH/ + H 2 O 



giljli (Jiilijii : ^U«lii!l 


. uia c c (9^ : wrifaiiJI - UId - (9^ 




























































































2015/04/20 : ~ (2) 0^^ ~ ^ iUjLiftiijS J^iaii 

; (Jc.li!l]| 4,1^ 1.^1 

(NH//NH 3 ) , (H 30 ^/H 20 ) 

; _^l£!l]| ■‘Oakj ^^1.1^1 -3 

(V 2 E= 10mL,pH = 5.8) 

; i e.^'y 4Ua'y 4 Ua'y 

(V 2 = 5 mL , pH = 9.2 ) 

pH = 10.6 ! (J^ j.^ljuij]| (Jpjj • 

; jll -'-4 

A u «A » Aic. Jajoj^ '» ; ( pH ~ 5.8 < 7 

Aic. pH 4.^043 (JjAjJaJJ 4j ^ 2' '2- (jV (JjJXaJi _jA o^Ij«.a]| 0.4^ C_Au)L1a]| i Lujl^l -LJ 

. (pH = 5.8) 
: C 9 

; jal£!i]| Ajc. 

CiV 1 = C 2 V 2 E 
CiVi 


Cn = 


V 


2E 


0 . 1 . 20 . 10 '^ 

Co =-^— = 0.2 mol/L 

10 . 10 '^ 


pKa(NH//NH 3 ) = 9.2 


Ka= 10'^^ = 6.31 . 10 


-10 


: (NH ^ VNH^) Ka ^-M 
; 4iaj pH = pKa ; j3l£!i]| c .iic. 




. C C |9^ : > tfiiilll - (9^ 




I 23 |: 


2015/04/20 : - (2) j JajS - ^ <da» 


iJLiLo TiJ 1 



j^l 08 ^j2La cjjj^ : JaJI) ( dil^Uj — 2008 ) • (^) ,•[ *^ 11 "*^ 


^ o^ • Cl = 1.0 . 10'^ mol/L 0 j ^jj C 6 H 5 -COOH ‘4jjj^' u > iA '< ^ \ (Si) Vji^ -I 

. a = 0.86 . 10'^ S.m'^ U.iaJia 25°C ^j-^' uJ'j^' 

f.Lall (J^AaIaII (Jc-liHll 4j.^Ls.x c_jj£l - ]^ 

(Jc.li!l]| p Va5l (. 5 -^^ -2 

j2]| Aic. (Si) (J(_5-3 oA^IjILall ^bU 4j]C-Aui^l -3 

: C 6 H 5 COO' j'-^' J H 30 ^ jUili] A^Ull 

J^) ^(HsO^) = 35.0 . 10'^ S.mlmor^ , ^(CeHsCOO ) = 3.24 . 10“^ S.mlmor^ 

. (^uu ^i:i]i 

? ^ciiluij I jLa _ (Jc.li!l]| Xif Ajjoilll -4 
Kl (jjl jlill lIijIj C_ Uu-\i -5 

4j J Cl = C 2 ‘ (HA) 4 J t ;__Pa^ (S 2 ) -II 

.25°C^j^',>pH = 3.2 

<^La]| (_}c-lij '^2f 4^1^.211 4, uulll 

. (Jjal ^j\ ^CAjlall . X2f J Ilf U4J UJ^ -2 

; ddij^T 


. C 6 H 5 COOH(aq) + H 20 (^) = C 6 H 5 COO (aq) "I" H 3 O (aq) (1 

; cJj2^ (2 



^29211 

C 6 H 5 COOH+ H 2 O = C 6 H 5 COO -H H30^ 


X = 0 

no = CV 


0 

0 


X 

CV-x 


X 

X 

4 ^ ^ 

Xf 

CV-Xf 


Xf 

Xf 


‘ [h. 


0+ 


. --^-— = 0.225 mol/m-' = 2.25.10'^ mol/L (3 

^ MCgHsCOO') + X(ll^O ^) 

‘ [hO'! = 4.44.10'^Vol/L ‘ [CgHsCOO']^ =2.25.10''^mol/L 

[c^HsCOOh]^ = 9.8.10'^ mol/L 
(>li2 ^ ^Ull ^ CgHsCOOH u' ‘ Tfi < 1 ‘ Tfi = 2.25.10'^ (2.25%) (4 

C C6H5COOH O^a^l J 

K= 5.17.10'^ (5 

<A i-^\ u Li 41 . Li\l .a-v ^ '\i \ IaJ^ Tf 2 >Tfl ‘ Tf2 =6.30.10'^ (6.3%) (1-II 

(_paA^ (_j-a ^(_paA^.a 4..llc. j 




. uia c c |9^ : wrifaiiJI - UId - (9^ 










































I 24 |: 40^1 


2015/04/20 : - (2) j gfl^ - ^ <da» jjtaa 


(^13 r J^ ujj^ : ?■ - 2012 ); (7) 

. 25°C ^>3 

. ;iUll CeHsCOOH ‘4jjj^' c> m cKf 500 mL S j^ 

<iLa]| tiljjjjJl (_paA^ (J^l^l ^jIsl-o C_Aa£I - ]^ 
(_jiaA^/j__)jjl_uj| 4j4 nil K<1 4jJaj-a-s-11 dljlii JaC-l -2 

(Na"^(aq) + HO'(aq)) ‘4jjj^' t> Va = 20 mL jjIju -3 

0jj^' pH jj^ cr^ (2 -l1^') c 5-^W^' . Cb = 0.2 mol.L'^ 

[ I_al i >1^11 



. i4jj 3^' Ca 

3 cJ aXoxILulaII \ jqq 4 \5^\l c_Aui^l -.^ 

. C6HCOOH(aq)/C6H5COO Ka ^ ^ 

? pH = 6.0 -4^ (_jJc.li!i]| aJIJlII Aii^l (J^>‘tn ^La - j 

M(C) = 12 mol.H^ ‘ M(H) = 1 g.moL^ ‘ M(0) = 16 g.moL^ : 
jaII 16 r J^ ujj^ : J^O (^- 2013 LjjJHj ); ( 8) 

Ca J-^' ® j ^‘ C6H5CO2H ‘^Jj^' Q > iA ^\ JjLa^ ^ Va = 20 mL 

. Vb 4^1^ j t Cb = 10'^ mol.L'^ : j^' “ j^ jj-^ cl 

pH = f(Vb) (jW^^ f^J L>® Igjlc. Jj...oVl.a\l ^Lii]| 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 



































































^ (_!^‘‘‘’.' -1 

. J jWa\ pH -51 (j^-oJ ‘—^ UrfJ -2 

o^IslaII (Jc-lij 4jjljL-a -3 

; >^>1^ -4 

(3^ L-boi^l ^ ( H jal£li]| AJakj -i 

(CsHsCOOHoq/CsHsCOO-,.,)) i^LSU pKa -il ^ -M 
tjja liLj^^iJI ^jl = 0 ; cJ^l (j-® pH 21 ^ 


^ (J-all ( 1 9 u L'^ pH 21 ^^jla^ (JAjuJapH 2l ^^2 

Ja^Li-o AJa_uj |^ (J ^ -all ‘ ^ pH L 52 | (J^LajoiaII (__)AAiLj ( f,Lallj ALlJaZL ^jSj 

^)2allij ^ ( "(_)jjl_l3" Aja_kJaj pH ^jJaj ( AjjaijJa2*-2l A*Jaa]| jLjjaiA]| V u " ‘’J5^' '* 

( (J^ ^)JaLa]| <^La5Lj ^L^joia]! (_a;5^’''' t- _ A^IIaLq t" \\ l nl 'A Alc- ( l-§-2l ^LulaII Aa^I ^I^^^ILujI 


. C6H5O2H + HO = C6H5O2 + H2O (3 
pKa = pHi/2 E = 4.2 (m ‘ Ca = 9.2 . 10'^ mol/L ‘ E(VbE = 18.4 mL , pH = 8 ) (' -4 
(^'-22 J ^Lj <^1-a]I liLjjiJI ;jia^ JXaJi <_ Xf = 0.022 < 1 : if ‘ pH = 2.7 (-^ 

(_a;* ‘ ^ 


giljli (jjlijd : ^laMiiSI 


. c c |9^ : > *?iiilll - (9^ 
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2015/2014 : 





(02 ls 




; (ja J «iLall ^ HnA (j-® -1 

HnA + nH20 = A" + nHsO^ 

; Ig-ic- (J^ ~ A-iuij ^jl di^l -I 

1 .H 30 +J 

. [h 30 ^] = nC : 0^ '^1 oj^ O' OrW -m 

I (_3^_5 <iLall cJ^A B ”2 

B + nH20 = BH^" + nHO 

; ^!iUJLj Ig-ic- cJ4 uti'i ^ji di^i -I 

[hq-J 

nC 


. [hO‘]= nC : l 5 j 3 uj^ jl afj -o_j 

. C = 10'^ mol/L (.y'^ pH 21 Ui -3 

.pH = 3.9 : CH3COOH4jy2oVlu^ Jji^- 
. pH = 3.0 : HCl jjA^' jj^ J■ 
. pH = 2.7 : H 2 SO 4 ■ 

. pH =11: NaOH j*jrj-^jj-^ <J■ 


. i c |9^ : wrifailJI - UId - (9^ 


























































I 2 | : 


2015/04/20 : 




4 SJ» t>»\l j f^jA (j^ AIjLui]! (__jjlu)VI J (_paLa^VI (j^JJ (3^ 

Ajjoi^jjAlA ^^JJa 0.04 ^ cJ25 °C 4-^3>2l Aic. -4 

. jiaLi]| f.LA\ (jx IL (.5^' 

(B) (Jc uti'^i -i 
(3^ (_^Luj| ^jA ALo^^jjAjA u' Laic. (Jjl-^^all ILa pH CjAui^l -LJ 

UiJ^Lkjll j2ill ;_;^lia j^jjAl^l jjK jlc. ^ V(HCl) <J=H U4?-JJ-^' JJ^ (A) (Jji^ j3aisj -5 
. pH = 2 Lja^js 25°C 4j1c. (A) cJjA<al' pH ‘ <iLall IL i^ 

. V(HCl) 

. M(0) = 16 g.mor^ ‘ M(H) = 1 g.mol'^ ‘ M(Na) = 23 g.mor^ : 

Ih3o4 ,,., i , 

nC 


; (Jc-liHll (_}j.l^ (JLaj 


^Ull 


HnA +nH 20 = A" + nHsO^ 


x = 0 

no = CV 

Jw 

0 

0 


X 

CV-x 

Jw 

X 

n.x 

4 A\ ^ 1 

Xf 

CV-Xf 

Jw 

Xf 

n.Xf 




Tf = 


X 


max 


• [h,o-" 


3^ Jf 


nfCHgO^) 

V 


> [H 3 O 


-T 


nXf 

V 


CV Xmax — 0 ^ Xmax — CV 


.H 3 O + 


.V 


'Cf = 


n 


cv 


^ Xf = 


Ko^lv 

n 


Tf = 


[H 304 


nC 


; Lij.il 

\ ^iilll C5^ liLaaC-l - 

; j»Lill (Jc-liill jUjc-Lj - 
; Xf * 1 ^ L>^3 - 


: J Xf = 1 u'^ HnA UJ^ -‘-r' 




. C C |9^ : > tfiiilll - (9^ 






I 3 | : 


2015/04/20 : - (3) t>ijUa j iSjUu Jajs - ^ <da» 



nC 


= 1 



= nC 


— ‘'f 


.HO~. 

nC 


cA^] -i -2 


I (_Jc.lili]| (JjA^ (Jj-aj 




B +nH20 = BH"^ + nHO 

4_ij|Alj| 

x = 0 

no = CV 


0 

0 

sjiiij) 

X 

CV-x 

Jh' 

X 

n.x 


Xf 

CV-Xf 


Xf 

n.Xf 


Xf 

V 

max 


■ [ho'I = 


nf(HO') 

V 


[ho-I = 


nXf 

V 


^ Xf = 


HO'JfV 


n 


CV Xijiax — 0 ^ Xniax — CV 

[HQ-Jf.V 

n 

cv 

[HO-Jf 


Uja] 


; ~ Va'<ll jjjA^ |jlLa!ic.| - 

; (jj^ (Jc.lali]| jLiic-b - 
; Xf * j4^ - 


[ho-1 

nC 


= 1 


[HO']f = nC 


; J Xf = 1 (j^ B -4-> 


I «A 9i >1 J j -"*<■ VI t- a‘ 

: CH^COOH 


: <iUll CH 3 COOH c_pa^' cKij 

CH 3 COOH + H 2 O = CH 3 COO + H 30 ^ 


: [h30^]j C iJ uJ^ 

■ C = 10'^ mol/L 

■pH = 3.9 ^ [h 3O+]=10'^-^ =1.26.10'^ mol/L 




. c c |9^ : > *?illlll - ^^1^ (9^ 






I 4 | : 


2015/04/20 : - (3) gjjLoa j iSjiai Jaj^ - <jU^ <da» 


. CH 3 COOH J [h 30 ^]< C : 

: HCl L>^l 
; AjjljL<a]| j f.La]| HCl 
HCl + H 2 O = Cl + HsO^ 

: [h30^]j C a“ iJ uJ^ 

■ C = 10'^ mol/L 

■pH = 3 ^ [h 30 +] = 10'^ mol/L 

_^ja (jiaATi. HCl (J^aAisJla <la J [h30''']= C ! 


:H9S04 

; ^ 33 j H2SO4 (J^ 

H2SO4+ 2H2O = S04^ + 2H30^ 

: [h 30 ^] j 2C a“ iJ uJ^ 

■ 2C = 2 . 10'^ mol/L 

■pH = 2.7 ^ [h 3 O^]= 2 . 10 'Vo 1 /L 

.iS j3 (_pa>^H2S04 j[h 30 ’'’]= 2 C : 

: NaOH 

; ^.^1*^1 (jSj <iLall ^ NaOH (_l=Si-ij 

NaOH + H2O = Na^ + HO 


■ C = 10'^ mol/L 


• HO’ J C ^UJI 0 ^ uj'-^ 


pH=ll ^ [h3O^]=10’^Vo1/L ^ [hO’] = 


Ke 10 


■14 


.H 30 ^ 


= —^ = 10’^ mol/L 
10’^^ 


ij j 3 NaOH c^LuiVli Ala J [hO’] 


= C 


no(NaOH) 

V 


mo (NaOH) 

M ^ _ mo(NaOH) 

V ^ “ M.V 


M(NaOH) = 23 + 16 + 1 = 40 g/mol 
0.04 3 

C =-= 10’^ mol/L 

40.1 


HO ]=C = 10’^ mol/L 



10'^^ 

10’^ 



mol/L 


: pH 




. c c |9^ : > tfilllll - (9^ 




I 5 |: _ 2015/04/20 : - (3) j [S^ ^ 

pH = -log[H3O^]=-log(10'") = ll 


: (A) C J.5^1.-5 


V(HCl) 

n(HCl) Vm V(HC1) 

C= ,, =— -^= ,, ,, ^ V(HC1) = C.V.Vm 


V 


V 


V.Vi 


M 


C = [h 30^] 

pH = 2 ^ [H3O^]=10'^mol/L^ C = 10'^mol/L 
V(HCl) = 10'^ . 1.22.4 = 0.224 L 


UJ^ li] jjK 






j.il2i_i]| (JVb ‘ Ca CH3COOH Jc> Va 




. Cb 

. NH3 J CH3COOH : U4^ -1 

(^'-4 Ka2 ‘ Kai cllAH K uJ'j-^' u-^ j-f- -2 

? ^tliluLi IjLa i AlLa^ t_Aui^i ^ i (jj!iajLui]| 

. pKa2(NH4^/NH3) = 9.2 ‘ pKai(CH3COOH/CH3COO ) = 4.8 
. no = CaVa = CbVb : c/' j.il2a]| j i4jjj'4iVI ;__pa^ ^ J£] no -3 

^.ia!l]| (J(JiLa -I 

Vk . _ 

-j= ; 1 (Jc.lij]| 4Ajaij]| ^jl q 

1 + VK 

** ^ j2i «A 0^ ? ^cliluLi I jLa _ C-Aui^l —^ 

; d-i^lll 

: NH, ^ CH3COOH u4j -1 

CH3COOH + NH3 = CH3COO + NH4^ 

:Ka9‘Ka i ^V^KSjl^-2 

Kai 


= 


u' U4J -‘t' 


[H3O" 


[CH3COO- [H3 O+ [nH 4^ 

Eh^coohJ ■[nH 3J^.[] 

Kai = 4.8 ^ Kai = 10'^^ = 1.58 . 10'^ 
Ka2 = 9.2 ^ Ka2= = 6.30 . 


= Kai . 


Ka^ 


^ K = 


Ka^ 


; K 


•.M 




. C C (9^ : wrifailJI - UId - (9^ 







































I 6 | : 


2015/04/20 : - (3) ,;)jjLQa j Qflj* - ^ 


1.58 . 10'^ 
6.30 .10'^^ 


= 2.5 



jaU (Jc.Lil]| ^ji ^TlUti'l ( K > 10^ U^ 

• (Jj. 1 ^ - I -3 




CH3COOH + NH3 = CH3COO + NH4^ 


x = 0 

no 

no 

0 

0 

4 1 \1 0*1 *1 \ 

X 

no-x 

no-x 

X 

X 

4 A\ ^ 1 

Xf 

no - Xf 

no-Xf 

Xf 

Xf 


Xf 

Tf — ^ Xf — Tf . Xjjiax 

X 

max 

Ho ” Xmax ~ 0 ^ X^iax ~ Hq 

Xf = Tf.no 


[cH3 COO']^. 

[nh/I 

[CH 3 COOH. 

flNHjJf 


Vk 

1-a/K 




Uj^ 


^jj£j (Jc.lili]| ^jl - 


Ljaji Lll .2 


; p Va5\l (Jj.1^ bLojc-l 


■ [cH. 


COO' 




V 


T^f-np 

V 


Tf .n 


[nh 4 =^=^^ 


0 


V V 
• [cHjCOOhI = ”= 

no-Xf no-Tf.tio no(l-Tf) 


[nHjIj = 


V 


V 


V 


K = 


4-^0 Tf.no 

V V 


X? 


no(l-Tf) np (1-Tf) 

V V 


(l-Tf)^ 


. 1 ^ K C5^ 




c c |9^ : > tfilllll - (9^ 





I 7 |: 


2015 / 04/20 : - ( 3 ) j gfl^ - ^ <da» 


K = (^)^ ^ Vk=^ 

1 - If 1 - If 


^ VK(l-Tf) = Tf ^ VK-VK.Xf =Tf 


Vk 


Vk =Tf + VK.Xf ^ Vk =Xf (1 + Vk) ^ Xf ^ 


Uf. 


4-aja — 


li] . K = 2.5 . 10^ ; lijLuo U^J 


V 2.5 . 10 ' 


Xf = 


1- V2.5 . 10" 


NH 3 J CH 3 COOH Ju' 




2 -vl -<■ w' -Oajoil ^ 1 ‘'5 4 J l_aj ‘ ^ = 10 mL 1^ ^jJaj 

0 jjLx^I olgJ -Lullj.i]| t Cb = 10'^ mol/L ® jr ^NaOH 

; tllLaC-i 




l\- 



y) 



2 iiiiiiiiii 

2 

1 1 1 1 1 IIIIM i2^'B 

^iHlllllllllllllllllllllllllllllllllli''\^ 




...... 


(Jc-liHll -L^l.21 iLil^ dil^lj^ll I ’'jj-a s^Lsuo]! f.ljj| di.^L^I (_Jc.li!l]| L.^ljtua c-jj^l - ]^ 

(_Jlc. _ AjjJaA^I -A9i ^ll (jc. I -a^jl J -iLijuiLuiVI Aik-all (jc. (2} ‘ (1} '--'ll (_s\ ^2-Ll^2ki]|^ (^jA -2 

; (j2£2i]| ^If-- bLajc-l -3 


(JjLi-JI jj Ca ^tliluil ^ t Vb , pH ) jal^l AkL ^_^liil 
. (CH 3 COOH/CH 3 COO ) Ka ^ 


t> Vb = 


. CH 3 COO cia' j-i' c> CH 3 COOH 

6ml ^11-^1 LuoiLuiVI 2iu^aJ] Ljj1a]| LAuiill Ia£ j 2^ 


Jl ^ 




aA ^ 5^1 pH 21 JUk-i 

Aik-al] Aj^^IaII Aajui- 11 | ^clILuil 
^^—all Aajui^^^A^ 






. uia 1 C (9^ : wrifailJI - UI 2 - 4MU>d ( 9 ^ 





























































































































































































































































































I 8 | : 


2015/04/20 : - (3) gjjLoa j iSjiai Jaj^ - <jU^ <da» 


; di^L^I (Jc-li 2 ]| - \ 


CH 3 COOH(aq) + HO (aq) = CH3COO (aq) + H 20 (e) 

; (Jc-liHll diLjjLj^l - 

(CH 3 COOH/CH 3 COO) , (H 20 /HO ) 

jr ^JJ nj CH3COO' 4 _x^Luii (Jj^aJjj J CH3COOH "2 

0^ Jr?*4 (_>jL^V| lla> (_5-lc. J CH3COO' ti-S' 4_x^Luii JJ AjI jjj J CH3COOH (_paA^' 

^2^ ^ <*»■ '^ll jA 4 Uj.i 1 t j. 1*^I 4Ax^a]| ^ <*»- '-nil J (1) ^ '-v <^ll 4jjJaA^I Aik^all 

; jal£j]| 4j3kj -3 

( pH = 8.2 , VbE = 10 mL ): uj^ (l-J^') jal^l ^Jaii bUk^l 


: C. > 

; ^l£j]| Ajc- 


r V. =CkV, 


'a ’ a 


b ''bE 


Ca = 


C^V, 


b ''bE 


V, 


a 


lO'^xlO.lO'^ 2 1 

C, =-^— = 10 'Vol.U^ 

10 . 10 '^ 

; Ka 4 >>»jA^I dijlj • 

; jj^ Ajc. pH 21 4^a^ pKa 21 4^a2 jLoij (^2 -l1^2i]|^ ^_^Jc. IaLoJC-I 

CH 3 C 00 H% = CH 3 COO % = 50% 

; jj^ 4_ilc. 

pKa = 4.8^ Ka = 10''^-^ =1.58 .10'^ 


(jAa^aaJl 4 _ja t pH —(J 2 i-a 3 Ia^ pH < pKa jj 2 aA_ic. 4 ^lja)l ^ jAi-aaJl ^ • 

. (0 < pH < 4.8): jA CH 3 COO tialjJI CH 3 COOH 


Vb = 6 mL ^ pH = 5 

CH3C00H% = 36% 
CH3COO % = 64% 


I 4.Jja)Lu)V I J 4_ljJaAJ 


j n9 1 ^\\ 4_jjja2l C_Aulj]| • 

: (l-(J^ 2 j]|) (ja 


; ^2-cJ^*'*!') (_5-3 jjj Wi»q\I (_5-L. JalLuVLj 




. ijJM C C | 9 ^ : > tfiiilll - ( 9 ^ 




I 9 |: 


2015/04/20 : - (3) j gfl^ - ^ <da» 


(H 30 ^ + Cl") u4^jj-^ J jl^ ^ Va = 20 mL ^ 25°C ^j-2' 

^Lnll t j-g^) Cb J^' ® (Na^ + HO") f JrJ-^-^4^JJ-^ <-](JCa J^' ® J^ 

. (^j£Ja]|^ pH = f(Vb) uW^' f^J C>® ^241^ 



s.1^aa]| 4-n^Vi dilJaLii^VI i_ys3t-i o^l»<a\\ ^^ ^ -1 

. Jjia^ pH 21 (Jjiaj tjlaj ^j^ -2 

! C5^ I^LoJC-l i (_paA^ ^jA (j;J^\l (_>^^'‘^ -3 

_^l£!i]| -iOakj -i 

. U4^JJ-^' JJ^ (Jjiis^ Ca j:l^j2' -4^ 

■ V' ** ' JJ-^ <-JJ-i^ Cb J-^' j-^ j2'-?■ 

4-1 pH 21 4.AJ3 I j i _ji-all 

;d-i4Alll 

: a j21 -1 

; 4.-aj^lll dlLlaLiL^Vl (_paJiJ 
_ diljUij j dll jlia <il^jl - 

4.j2a3 4jai2VI (j_9^ (jl - 
lial j ^l-dl - 

: pH 21 (jjiaJ 4^ -2 

. J^ pH (ijij - 

^jSj ^ ->■ \l (J-all ^LajoLaII - 

jl->a-nll ^^LoILj Ai^JailL 
l 52I (Jji^l ^ ^LajoLaII (__)JlA3lj - 

.'2pH2l 

^ i ‘'jl"*' '* -la^Ldo aJojojI ^ (J^1*<- -all 
<Jjal2aLliLAll A^Jaall jLjjalAll V 

C C (9^ : wrifailJI - UId - (9^ 







































































































































2015/04/20 : - (3) gfljJ - %sii <U<» 

LgJI ^LulaII 4.a^I ^I^'a5 L Lil ^Ui5V' ^ j^Ia pH ^jJaj - 

i L'l j'a ^ Wa^ll ;^La]U ^LajolaII ( aj^‘'5 L ^ '-vj 4-lllllLa t" \\ l nl j'a Alc- 

; ^l£llll ■A Wa*' -i -3 

I A^ t"'! LLil ^^11 c. 5 -^ aLojC-V^ 

(VbE= lOmL , pHe = 7) 

: jj^ (Jjla^ Ca -4^ 

; uj^ l5j^ jj^ u' ^ 

Ca = 

; o^IslaII Cy^ 


pH = 2 




= 10‘Vol/L 


C. = 10'^ mol/L 


; ^jjA ^IxA jjAjA (JC h J^' --^ 

; Ajc- 


CaVa = CbVbE 
" 0.01 


CaVa 

_ d d 

u — 


V, 


10 '^. 0.02 


bE 


= 10'^mol/L 


[hO']=Cu =2.10'^ mol/L 


[ ^ AjA (JpH * 


4Aa 


[n.o^l = 


Ke 10 


■14 


[ho' 


2 . 10 ' 


= 5.10'^Vol/L 


■ pH = -log[H 30 


3w^4=12.3 


(5)0:fl<HJl 


Cb NH 3 jALki-llI (_J ^ -al AAaA ^^La (_J^ -a (j-A 1 •>- 25°C 4 -^^a]| A_ic. ^Lij 

jj-^ (Jj-L^ j-i> VaE J-^ ‘ Ca “j^jy (HaO"^ + Cl") JJ-^ Jj-L^ 

. jal£ 2 l] 

o^L».a]| (Jc-lij aJaLxa c_jj£I - 

o^L*.a]| oA^ ^AaIaII (Jc.li!i]| jiAaj (JjA^ (JIa jaJ -2 
! (j^\l (Jjl'NA (JA ^LkJal Aic. -3 

. Vb ‘ Cb J 44un]| ^Vaj (Jc.Lii]| LLgj ^ Xf -' 

: If Va ‘ Ca ‘ Vb ‘ Cb ‘ -m 

. (jal£ 2 ]| Va < VaE UJ^ • 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - Uld - UU>d (9^ 






























I 11 | : 


2015/04/20 : - (3) j iSjUu Jajs - <jU ^ <da» 


. (jal£ 2 ]| Aki) Va = VaE '-^ (jj^ • 

(NH4VNH3) 4 jJaj-a^l dljlj ^'^Aj ojjIji^I (Jc-Lll] K uj'dljlj ^jc. -4 


NH 3 +HO = NH 4 ^ + H 2 O 


; (Jc-liHll aJ^Lx-o - 


; (JjA^ -2 




NH3 + 

HO = 

NH 4 ^ + 

H20 

^|a 2 jI 

x = 0 

CbYb 

CaYa 

0 

oALj^ 

4 1 \1 0*1 *1 \ 

X 

CbYb - X 

CaYa - X 

X 

oALj^ 

4 A\ ^ 1 

Xf 

CbYb - Xf 

CaYa - Xf 

Xf 

oALj^ 


[nh,]^ = 


CbVb - Xf 


V. 


[NH 4 +]f = 




[n^ 

1 nh 77 


CfaYb - Xf 

Vs 

V. 




iNHaJ^ _ C|,Vb-x, 

iNHV/f Xf 


CbVb 


= 1 + 


iNH34 

[nhTI 


C.V. 


^ Xf = 



[NH3J 

f 

‘^1 

NH/ 

f 


V r 


^'^aj Xf *j4^ -3 


cil ^aa1]| (JjA^ c5^ IaLojc-I 




[nH/]j [NHjJf 
[NH 3 I ^CbVb J 

1 nh 77 


: Vh < V^ ^ uj^ lJ Tf -m 

jA H30^ ‘ NH 3 V ^LAxaII H 3 O''' <J^ 0 ^ ^ 

; o^IxaII (_Jc.lij ^Aaj (JjA^ C5^ IaLojc-I t A^-o (Jc-lilLa 

CaYa ” Xfjjax — 0 ^ Xj^^ax — CaYa 

; ILLu) Ua^j - 

CkYk 

Xf = 


1 1 ^ 

[NH 3 I 

r 


NH 4 + 

r 


giljli (jjlijd : ^laMiiSI 


. ‘ c | 9 ^ : > *?illlll - ^^ 1 ^ ( 9 ^ 








2015/04/20 : - (3) j gfl^ - ^ <da» jjtaa 


Uj^ 


If = 


max 




CbVb 


1 + 


If = 


[nHb]^ 

[nh/]^ 


CaVa 


^ If - 


CaVa(l + 


CbVb 


NH/j^ 


) 


; .^V- • 

; La£ Xf *jW^ jal£!i]| Ajc- 


''^fE - 


CbV. 






J CbVb = CaVaE : UJ^ jal£ 2 ]| ^ 


1 


''^fE - 


1 + 


NH 


3Jf 


NH 4 ^j^ 


: Ka 9 ‘ K^ K uj '^-4 

• l_ii^ 


[nh/1 

[NHjJfiHjO+Jf 

^ [NH 3 I [H 3 O 

K,(NH//NH 3 ) = —^ - 


: u' J 


+ 

4 Jf 


: uj^ 


K = 


1 


Ka(NH4^/NH3) 




0 JJ t CH 3 COOH (Jj- 1 ^ (j-A Va 25 °C J-^' JrJ^ 

>* VbE ‘ Vb j Cb (Na"^ + HO") ^Ca 


giijli (jiilijii: ^U«iii!l 


. i C : wybUI - Uld - UU>d (9^ 





































I 13 |: iAAiOl] 


Ka 


2015/04/20 : - (3) ^ gfljfi - ^ 


O^IjlaII 0.i^ ^AaIaII (_Jc.lili]| (Jj.1^ (_J^ jaJ -2 
] Ajjoi^jjAjA (J-a AiljJal Aic- -3 

[cH coohJ 

. (Jc.li2ll ^ Xf (^ 4 ^' ‘ Va ‘ Ca ‘ “T - - - T“ -' 

[CH3COO J 

[cH coohJ 

^ Xf (^ 4 -^' ‘ Vb ‘ Cb ‘ Va ‘ Ca ‘ “T- - -T“ J^ -M 

[CH3COO J 

. (jal£2]| Vb < VbE 4^3 (jj 43 • 

. (jal£2ll Ajc.) Vb = VbE 4^2 uj4j • 

-«•»-di_jlj J f.1_ol] ^JjLiuLII f 4 *' 7-^' o^Ljla]| (J-c-liH] _9-2]| di_jlj (j-c- -4 

. (CH3COOH/CH3COO) 
; 

; (Jc-liHll - \ 

CH3COOH + HO = CH3COO + H2O 

; (Jj.1^ -2 


^u]| 


n 

ffi 

u> 

n 

0 

0 

II 

b 

ffi 

+ 


x = 0 

CaVa 

CbVb 

4 1 \1 0*1 *1 \ 

X 

CaVa - X 

CbVb - X 

4 A\ ^ 1 

Xf 

CaVa - Xf 

CbVb - Xf 


ojIj^ 

SjIj^ 


[ch.coohL 

: V. ‘ C ‘ ^^ Xf sjl^ -I -3 

- - [CH 3 C 00 '| - 

; ~ Va^ll bLoJC-l 

■ [CH 3 COOHI = ~ 

■ [cH 3 COO-]^=^ 

: ^ [cH 3 COO']^ c> ICH 3 COOHI ^ 

[CH3COOH4 c,V, - Xf 

TcH^COoT^” Xf 
Vs 

1 


[CH 3 COOHI c,v, 

CH^COoT” Xf 


[cH3COOh]^ 

ch^cooT 


CaVa - Xf 




. C C ( 9 ^ : > *?|||| 1 I - ^^ 1 ^ ( 9 ^ 





I 14 | : 


2015/04/20 : - (3) gjjLoa j Qflj* - ^ 


C,V, _ ^ ^ ICH3C00HJ^ 


ch^cooT^ 


^ Xf = 


1 + 


CaVa 


.CH 3 COOH 


-T 


LCH3C00‘ 

: V h < V t ^ uj^ L^' lJ Tf -m 
u' ci' ‘ CH 3 COOH 4-1^ C5-®^ U4^ C5^ ^Lja^l HO j'cl^ ^LaJl 0 ^ ^ 

; o^IjlaII (Jc-lij (.5^ I^LaJC-l (j_ 9 ^ t .1^-0 (Jc-lilLa ^jA HO 

CbVb ” XjY^ax “ 0 ^ ^max ~ CbVb 

; lajLu) - 


X. 


1 + 


CaVa 


.CH 3 COOH 


-T 


LCH 3 COO' 


Lli^ 


Tf = 


X 


max 


1 + 


CaVa 


.CH 3 COOH 


Tf = 


[CH 3 COO' 


-f 


CbVb 


—> Tf — 


CaVa 


f LCH 3 COOH 

CbVb(l + 

'CH 3 COO- 


-T 


) 


41a 


; jal£!l]| lie. Xf • 

; La£ Xf *jW^ jal£l]| lie. 


Tfp — 


CaVa 


“ LCH 3 COOH 

CbVbE(i+-r^- 

CH 3 C 00 ‘ 




: 4Jla j CaVa = CbVbE ^ UJ^ jal£lJl He. 

1 


'I^fE - 


1 + 


[CH 3 COOH 


.CH 3 COO- 


-T 


‘ K aj4^-4 

• IIji] 


K = 


1 .ch3CoohJ^ 

[cH3COO']^[HO‘]f 




. ijJM C C |9^ : > tfiiilll - (9^ 
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2015/04/20 : - (3) j gfl^ - ^ <da» 


: [h - 


.O' 


~. ‘.‘i' j L^^yJaJ 


[ch.coohIIh.o^] 


lcir3coo‘ 


^ K = 


[CH.COOH 


Tch^coo' 


Jf.LH 30 "] 


1 


[h 30 ^ 


Jf -u 


HO 


T 


- Ka(CH3COOH/CH3COO-) 


K. 


= [HjO- 


HO 


-I 


[cH3COO-]^ 

.H 30 ^ 

f 

[CH 3 COOH. 

f 


K = K, 





K = 


Ke 



J 


: uj^ 




Cb NH 3 Vb = 20 mL 25°C ^j-2' ^ jjljij 

. Va 4 j Ca = 0.2 mol/L 0 jj (HsO^ + Cl") u 4 ^jj-^ <J 

. (J^') pH = f(Vb) (j42' f^j t> 



o^IxaII (Jc-lij c_aa£I - 

; tjl^l bLaJC-l -2 

j3l£!ii] ^ <2jii-a V^g -I 

^IxaII ^.^Luiill (J4-®J3 ^cilLu)l -LJ 

2* *5 ^ ^)iaLa]| <i.La]| 4, Util '\a aJI l_aj. ^ 4' j)la -pH 2l ^ ^1 Uma ^jJaj (_Jj3 —^ 

? VaE ^IjauaII ^jJaj (_Jj 3 ^Wa^ll f,La]| ^Ljal (Ja ( ^^La (J^aoj Ij^jaxa 


giijli (jiilijii: ^U«iii!l 


uiii . c (9^ : WrifaUI - UId - (9^ 































































































































































I 16 | : 


2015/04/20 : - (3) S iSj^ Ufij* - ^ 


(NH 4 ^/NH 3 ) Ka 4 tJoj-a^l dulj 4<aj^ L-Loi^i - J 

S^IslaII ^AaIaII (_jc.lili]| (Jj. 1 ^ (_J^ -3 

,g,.,0."-.--d^i.4 

. 9 lsJ^. 03 pH ‘ u 4 ?-jj-^' jj^ Va = 6 mL ^Ljal .iic- -5 

, t. NH 4 ^ (33I^>aJI jl NH 3 (j^ (j^ t 1 -^ 4_ijan]| 

- ■■ [NH/J 

; 4jc. (j£<aJ 4ji Laic. ( Xf 

CbVb . 

Xf =- 


C Uri>k) -I 




1 + 


NH 


3 J 


NH/j 


^Li o^LlaII (Jc-lij (jl A-a^ ^ ( XjQax j».iilll 4 .-a^ C_ Uj,i*\I —^ 

^_3-(JI_^jalll L1 ^LiLu)I .y n‘ 4 l 0^ Jj (_Ja ? ^cIIlLulJ liLa ( O^LlaII (Jc-lill dljlj C_Aul^l 

; S^Lt-all (Jc-lij Al..iLL<a - 


NH 3 + H 30 ^ = NH 4 ^ + H 2 O 


VaE = 10 mL 


: V^ -2 

I ^l^Hll A La*' 

:Ck jjSjai -44 
; jal£!lll Aic- 


CKVK=av. 


Ck = 


c.v. 


a '^aE 




0.2.0.01 


• 4.^*^ LS"^ ^Li'a.nH g.Lall AiLiJal ^ 

; jal£!ill Ajc. 


CbVb = C,V,E 


VaE = 


CbVb 


V. 


^flaLall f.Lall AiLjaL aI 4.3^lc. j 4 -vl -<■. nil J^jaII ^^LlaII (J^jii-all jJk (^a " 

Vb J Cb ^)laLall f.Lall ^Ljaj Aic- j (JNH 3 CbVb " 

. jL« pH -5' j4^ (_J^ 41 ^^laLall <iLall AiLjal Aic- VaE ‘‘^■'“ 4 ® ^J*33 

I 4_iJall dljlj -.^ 
• (_a 1 A La < ^Jf.a 

pKa = pHe /2 = 9.2 
Ka = 10'^^ = 6.3 . 10'^® 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 
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2015/04/20 : - (3) t>ijUa j iSjUu Jajs - ^ <da» 

; a^l-3L<a]| (JJ-1^ -3 




NH 3 + 

HO = 

NH4^ + 

H 20 


x = 0 

CbVb 

CaVa 

0 


4 1 \1 0*1 *1 \ 

X 

CbVb - X 

CaVa - X 

X 


4 A\ ^ 1 

Xf 

CbVb - Xf 

CaVa - Xf 

Xf 



K. = 


[nh,]^ [] 


H 30 


+ 


[nHjI 

[NHjJf 


logK, =log| ^^'' j ' +log[H 30 


+ 


3Jf 


[NH3 L 

-logK,=-log|^ 


- loglHjO^ 


[NH 3 L 

[NH3 L I-NH3 L 

InhTT 


[n^ 

[nH/Jj 


IQP^-P^^ ui -4 


^QpH-pKa 


InHjL , . , . 

; Vq = 6 mL T-T— -I -5 

[NH 4 ’'’ Jj, 


Vb = 6 mL ^ pH = 9 


pKa(NH4^/NH3) = 9.2 


,.-9 2 


0.63 


iNHaJ^ 

[NH/]f 


0.63 <1 


[NH 3 ], <[nH 4 +], 


: c>® 

; ljj.2 j 

; bLoac-l J 




. NH3 (js' i-AkA NH4^ jj) 

; Xf “M 

I .all A3^\j(Jl 14 .a5f-l 




. C C | 9 ^ : > *?|||| 1 I - ^^ 1 ^ ( 9 ^ 





I 18 |: 40^1 


2015/04/20 : - (3) j ^ <da» jjtaa 


0 . 1 . 0.02 . 

Xf = —-^ = 1.23.10'Vol 


1 + 0.63 




; Ala j la^l (Jlililall jA HsO"^ UJ^ t (^alllll J^) Va = 6 mL < VaE 

C' V - X =0 —> c = C' V 

^a ^ a ^max ^ ^max ^a ^ a 

; ^alj (Jc-lij a^l-aL.a]| (Jc-lij (jl ^l^n.nl 

: If 


Tf = 


X 


max 


1.23 .lO -’ 

If =-^ = 1 


1.2 . 10 '^ 


[nh/1 

[NHaJfiHjO 


o^Lxx (Jc-lij 

: u -6 


1 


+ 


K^(NH4+/NH3) 


K = 


1 


6.3 .10 


10 


= 1 . 6 . 10 ’ 


LE 


tIIiLujVI 


o^IslaII (Jc-lij (ji ^cllLuij ( » 10^ ! Ja^^U 




0 jA jj 4 CH 3 COOH Va = 10 mL 25°C ^j-^' ^ 

Cb = 10 ^ mol/L 4 ^ 0 JJ (Na^ + HO) jj-^ cl j-1j^ Ca 

^(J£jal]|^ pH = f(Vb) uWl^ +“J 1 gjlc- (J*i«a'^5.a\l _ Vb 4 »Q'>'^ J 



giijli (jiilijii: ^U«iii!l 


uiH ‘ kiiilMiaUj c : wybUI - (9^ 













































































































































































2015/04/20 : ~ (3) S «U<ft 

, (JpH J j£jJ J^>Jl - 1 

S^IslaI] ^AaIaII (Jc-liH]! 4jjljL-a C-JJ^I -2 

-iOaaj (_]£ dll jjAA ^^j| 4 B ‘ A (..s-'®-^^ '_”3 

; tjl^l bLaJC-l -4 

. CH 3 COOH (_p=^ (Jjia^ CaJ:!^ J^' t-ix^l -I 

. (CH3COOH(aq)/CH3COO (aq)) Ka -S' ^ J pKa Jl ^ -M 

I_a;» ‘ t^il^llj'^l (_paA^ (_jl ^ 


[cHgCOQ-J 
■ [ch.cooh] 


= I ^ iV- ( a1 1 >1^11 ^'1 -lycJLa —^ 

: 5 jA 03>^' pH ^ Vb = 6 mL ^Ldl -5 

, . . [cHqCOO'J . „ ; 

. ^ ‘ pKa j pH <jVai cOOh] t> -' 

S^Ll-oI] ^AaLoII (Jc.li!i]| (JjA^ (Jl<a -LJ 

_ 'y'j^ — ^ jqqH ^Ljal Aic- Xf '“dk 2cilLu)l ^ t Xf ^VAj 4 iLui]| 4 jjaii]| (jC- --^ 

? ^cllLuii I^La 4 Xf 4 _Ll^a]| 4 jjail]| L_Aui^l 

K (j^'j^' c_ il _^- 5 (_J'_ 5 j^' 4 '1 (_3^^ -6 

; d-i^a^m 

; o^IjlaI] (Jj£jjj^)jSl - 

i ^ Ak- (J-all ^^^Luia Lij i >1 < ^ Aljoi^^^Ak (J-aj «A -vl -<■ i Li\l ^LoJ - 

Ja^Lko (_ 3 _ 9-3 O^jAj ^-iJajJ (_5 aJ| ^)2ki_lJ AjuJaJ j ^jLuLill (J\/^q I -a-v ->- 4 _l^LlC. 4 _L<aLa (JLoxluiLj t- _ ^ ' - 

u ‘ ‘2 '* *" 

^pH Lo^ (JsVI (_5-Sc- ^ (jJ^_j-a (jJ^jii-a (JLoxluiLj pH -S' ^S-*-^ ” 

(_pa.^a^ (J ^ -a ^ If- ^ J 5-<. ) ^L]| 41 ^Akj o^yakj ^ 4 Aiid j ^^JaLoll <iLa]lj pH -S' 'AJ^ (JjoJlJ - 

^ Ja^lkolL 4 _a<alkJl «A ili'LiI ‘A ^\l A » Liall (jj>^ LlS^Lui 0^)<aiu^ (LIi^IajV' 

^_^^l J" ^ II Aljoi-^^^Ak (J^ l'^- -a 2 h® ^^ Ail Aal Ia^ ^ ^ in <Lil A ^ll Li*^l A ^ll 2* "‘‘’ ' - 

«A -vl -<■ will 

^ ''-<■ ‘'^ll ^a_u)j AJ^Lk (_j^ (j-^-oJ (JjA^ ^Llill (jjAj J ^_^jJc.li!l]| Jajoi ^1 pH 4.-0-J3 AiLjal (J£ '< _ 

. pH = f(V2) 

; (_Jc.li!l]| aIjLl-o -2 

CH3COOH + HO = CH3COO + H30^ 

! B J A (jjlJaS'llI dll jjAa ^ 1.1-11 _ ^ 

HO 4 _La£ (J£ L^^Ll-o ^Aa<aJ 4.5^^ CH3COOH 4 _l<a£ (_J^ (Jc-lijj IaAIc. j ^l.^Ii]| AJaSj ^ AJakill - 
t- _ ' ^ ‘I 'i j^ql ^ 511 Ak s^Lx^l (J^lij ^1 4 j^aI ^ 511 .1 V- ( al i >1 ^ll ^ H Alui^j^Ak (J ^l'>- -a ^^^1 

Aj^)ILa jLui 

iALi^IajVI i_ya-A^ (J^ !'>- -a Akldj^l CH3COOH 4 _La£ i_a^ ^ lAAk j ^l.^!i]| AJaSj B AJakill - 

^Ix-oll 


giljli (jjlijd : ^laMiiSI 


. c c |9^ : > *?illlll - ^^1^ (9^ 




I 20 |: 


2015/04/20 : - (3) S iSj^ Ufij* - ^ 


CkV. 


CaVa = CbVbE - C, = 


10 ^ 0.01 2 
Ca = Q Q^ = 10-' mol/L 


pKa = pHi /2 = 4.8 


CH.COOH Jjl^ Q j:^' -4 

; jal£!i]| .Aic. 


; 4ia J VbE = 10 mL j 3 l^' t>a uW^' C> 


; Ka 41 <-aj3 -L^ 
(_a ^ <OaSj 


K, = 10'^^ = 1.58 . 10'^ 


Tf = 






; (J UJ^ _5 3.4 _ 9 ^ cJpH C^b ~ 0) (_Ja3 (jl^l (^ja 

[h 30 +]^ =10'^-^ = 4.10''^ mol/L 

; 4ia J Ca = 10'^ mol/L '4fLj lj.i^J 


4.10'^ 2 

%=“;7;i“ = 4-io'^ (4%) 


‘ (_paA^ J ^Ij f.La]| (_paA^ Aio J Xf 1 ! 

[cH 3 COO ‘1 

: pKa J pH ^Vaj j—— —T~ uj^ 4aAjc. NaOH J--^ 

[CH 3 COOH L 

; LaAIc- j <OaSj ^‘‘'»s^Lx..a]| 


Vup 10 mL 

V,=^ = —= 5mL 


[cH3 COO'1 


Ka = 


[cH 3 C 00 ']^[h 30 ^]^ 


[CH 3 COOHJJ, 

[cH 3 COO '1 r 

‘»g^-=‘»g [cH3COOHl 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 




I 21 |: 


-logK^ =-log 


2015/04/20 : - (3) ^ gfljfi - ^ 


[cH 3 COO‘ 

{ch^cooh]^ 


-log[H 30 ^ 


.CH 3 COO' 


Jf 

p'^" = -'"S[ch,cooh], 


log 


[cH 3 COO' 

Ich^coohJ 


= pH - pKa 


Vb = 6 mL ^ pH = 5 
pKa = 4.8 


.CH 3 COO' 


ch^coohJ 


V = 10^''^-^=1.58 


[cH 3 COO' 

Ich^coohJ 


V = iqp^'P^^ 


Vh = 6 mL ^Lia) ^ 


[cH 3 COO' 
__ 1 

IcH^coonf 




Uj^ 








CH 3 COOH + HO = 

CH 3 COO + H 20 


x = 0 

CaVa 

CbVb 

0 

ojIj^ 

4 1 \1 0*1 *1 \ 

X 

CaVa - X 

CbVb - X 

X 


4 A\ ^ 1 

Xf 

CaVa - Xf 

CbVb - Xf 

Xf 



■ [cH 3 COO']^ : 

■ [cH3COOh]^ 


Vs 

CaVa - Xf 
Vs 


[CH 3 COO-. 

F Vs 

[CH 3 COOH. 

r c,v,-xf 


Vs 


[cH 3 COO']^ 

[cH3COOh]j, 


: Xf 


[cH 3 COO']^ 

tcH^coonJ 



; ~ (JjA^ bLoJC-l 


: 1.CH3COOhJ^ c> [cH3COO' 


4 1 


Xf 

CaVa - X 


f 




. c c |9^ : > *?illlll - ^^1^ (9^ 





I 22[.iAAiai\ 


2015/04/20 : - (3) ^ i$Jai gflj£ - ^ 


[cH,COO' 
[ cH3COOHr ^-^^ 


: Vh = 6 mL ^ Xf - 

; ILLu) 


• L_U 


1 ^ 4iLui]| j 


1.58 = 


(lO^lO'^)-Xf 


1.58 = 


Xf 


1.58 . 10'^- 1.58xf = Xf 


10 '^-Xf 


1.58 . 10'^ = 2.58 Xf 


1.58.10'"^ mol 
2.58 


= 6.12.10'^ mol 


: Tf 1 ^-^' 

bLoJC-l ^l!j£ 4_ilc. j .Iri-all (Jc.liiA]| jA HO" UJ^ ^LriJl ^ (JjS^ Vb = 6 mL < VbE 

• (J 


CbV^b ^max — 0 ^ Xmax — ChV^ 

f -2 


X. 3 .ax = 10"". 6 . 10"^ = 6 . 10"" mol 


max ”■ ^ b 

f-5 


Uj^ 


max 


6 . 12 . 10 "^ 


If =-^ = 1 

* 6 . 10 "^ 


^Ij (_Jc.lij (ji ^ciiLuij 

; (jjlj!l]| dijlj -5 


[CH 3 COOhJ^ 

~ [cH^COO-yHO'lf 


K = 


[ch3C00h]^.[h30^ 


.CH 3 COO' 


jf - 11130 ^ jj, 


.HO']f 


^ K = 


[ch3COOh]j, 


H 30 ^ 


.CH 3 COO' 




3W jj.LAiw jf 


HO' 


K = K, 





K = 


K. 


■Ka=1.58.10"^ 

■ Ke = 10^ 


\ Aia J 


; Uj .2 




. ijJM C C |9^ : > tfiiilll - (9^ 




I 23 |: 


2015/04/20 : - (3) j Jajs - ^ iUjUa^ <da» 




K = 


1.58.10'^ 


10 


■14 


= 1.58.10^ 


2il_ui]| ■A-ajli]! ^ (3^ J ‘ 0^1jL<a]| (Jc-lij (ji ^tliluij ( 


:( 9 ) 0 :IKm 11 


<j ^ 4 Cb J Vb = 20 mL 4»Q'>'^ (NH^) l^La (J25°C 4 -^ 3 > 2 I Aic. ^)jJaaj 

‘ ui^WW^' j2=^ c>=-^? Ca = 10'^ mol/L jj-^ 

(j^ 4 Utilll (Jl<aJ (JjlLall ^ 1-2^ 4 ^ I 11 (_J^11 ^ ^ l _ ijujl^l 34*^ 

^ tJo <Q's\l (Jjia^l 4 JV.iJ [NH4^] t3^' 4 _JaAaJ j/i^' J [NH3] C5^^' jjL!ij]| (Jjia^ 

\2„ (_al . >«^ll 

• ’a 



o^LjlaII (J-^ ^jIjuL 1]| (JJ \*\<Q pH (j^ L-aic- 4 (^NH4^/NH3} 4 j‘ll u\\ Pkg, Jl 4 <0]'^ ^ 3a»«a\l (J£j^l (j^ ^cllLu)l -2 

. 9.9 jA 


[nh 3 J = o -> 



[nh 3 ]= [nh/] 


[NH 3 J 

[nh^+J 


; d-i^lll 


[ i _al .^-all -I -1 

; 2 )j^ ^ 4f- J NH 3 ^ 4 ^ <J^ (Jc-lijj .^V- 


VaE = 40 mL : uU^' 4 ^ JallajVL 

* 4_1jIj ^ a ^ 
; 1 . a.^'' .^V- _ 




. 4^Uj 49^ c c (9^ : wriMlI - UId - (9^ 






























2015/04/20 : - (3) gfljJ - %sii <U<» 

\ j^\ i Alc- i al i p-v -s. \l { a L ^'4 ^^Lula J i al i >«^\l ->■ \l Lo^ _ 

v=}k 

" 2 


V„ = 


V, 


aE 


[NH 3 J 

[nh/J 


= 1 


; ij jiJi 0 j4*J 


; (jW^^ cr® 


VaF 

^ = 20mL -> V^E =40mL 


; Ajc. 


CbVb = CaVaE ^ Cu = 


CaVaE 

Vf 


Cb = 


10 '^ 40 . 10 '^ 


20 . 10 ' 


= 2.10'^ mol/L 


: pKa 41 ^ -2 

• Lli.2 


pH = pKa + log 

[nHjJ 

^4 


NH.J [nhJ 

Sn7]^PKa = P«- 


‘ + ] “ ^ ^ UJ^ uW^' J pH = 9.9 : UJJ^' Uj.i] (Va = 0) * 


I A^ AAjLuJI 4.3^1*11 


pKa = 9,9 - log5 = 9,2 




I 4_l]l!l]| dlLa (^q (J 3 q ^ ^ 4 nr, _ 

P = 20 % ‘ d = 1.3 ‘ M = 40 g/mol 

Ajjoi^j^Aj^ 4 _a]] y[ ■ I ^‘‘ 

Jjii-a]| d ■ 

4AlaJl (J lOOg 4 !-<■ ‘'.nil 4jli£ (JlLaJ i (_J«A 4 Uu'lll P ■ 

.nil 

; d i M ‘ Cq ^4c. P 4Jj^l 4.ijaijll (ji di^i -I 

MCn 


P = 


lOd 


. p(H 20 = lOOOg/L : 4 j ^ ->^\ l 4jj£]| Ulc. 

Cq L-Loi^l -L^ 

0 ^j!iUl Ca = 0.1 mol/L JJ^ c>=‘^ jA La -_^ 

(Jlc. ? 4jjitij o^IjlaII 0^ <-1a . 4j^_i-sa\I 4 'u» \l (jA \2 q = /[Q JxiL 

: ^LMli!l . C ki^llMdUj C : wyfaalJI - 



























I 25 | : 


2015/04/20 : - (3) ,;)jjLQa j gflj* - ^ 



^a<j 1 j 3 -n 25 °C -2 

ikU t 0 650 4 i^l QA Yq = 10 m L 

(S) (Jji^-All fjA Vb = 10 mL 4 ^Lj -dsuailjj 

^0 U 4 ^j^'\ig \l (Jo^Lsij j JAaa]| 

0 jjU^I 0 ^ ^1 j^l 4 Ca = 5 . 10'^ mol/L 

! tjl^l diLc-i 
;^ljj| di^L^I (J^•>-511 a^AaIaII -I 

(j_ 9 ^ “pH jljjaia j^jJaj l_-LJ 

? I ju ? j£Ai 

^l£li]| Aic. Jajoi ^1 pH 4 .- 0 -J 3 La —^ 

^jA Ajjo^^jjAlA (_jl (_jLl 2 l LLaUc-l -J 

. (JjjLuil 

^>luj ^ ( 'VaE 1. al . >i^\l c_Aui^l — A 

. V2 JJ^ C5^ 

; ^^lll 


P = 


M.Cq 

lOd 


-i 


; 4jLi£ 4_i]lj^l Ajjailll i_Lj^pu - 


100 g (So) ^ P%g(NaOH) 
m(So) g ^ m(NaOH) g 


4Aa 


m(NaOH) 

F = — -^.100 

m(So) 


; ^ _ '5^'< Aljoi^j^A^ (J4 L^ll p(So) ^ - 


m(So) 

P(So) = ^^- m(So) = p(So).Vs 


V. 


m(NaOH) 


! ^ AJjo^^jjAjA (J^ L^ll ^jA Cjy^ U^ ii) - 


c = 

V. 


m(NaOH) = C^.Y^ 


; La£ P 0 jLc. 4ia j 


C^.Vc lOO.C™ 

P= ^ 100 ^ P =-^ 

P-Vs P 


Uj^ 


■ C„, = M.Co 

p(So) 

- d ^ p = d.p(H 2 O) = d.l000 ^ p= 1000d 

P(H 20 ) 

I J 


giljli (jjlijd : ^laMiiSI 


. c c |9^ : > *?iiilll - ^^1^ (9^ 





I 26 | : 


2015/04/20 : - (3) gjjLoa j iSjiai Jaj^ - <jU^ <da» 


P = 


lOO.M.C 


0 


lOOO.d 


P = 


M.Cq 

lO.d 


Co = 


l O.d.P 
M 


10. 1.3.20 

Co =- t;; -= 6.5 mol/L 

^ 40 


CqV 0 — Ca V aF. —^ VaF — 


■'a ^ aE 


aE 


CqVq 

Ca 


: C o -M 
; Lij.d AiLuJl 


; jal£!i]| Ajc- 


6.5 .0.01 

VaE = = 0-650 L = 650 mL 

0.10 

( 4 -vl -V 1 nil 4 4jjlLa 1.1^ ^14^ O^IjLaI] ^ . >i^-N. \l (J-nil 

A1 


; ^Aa1a]| (3c.lil]| -1-2 

H30^(aq) + HO (aq) = 2H20({) 

tdlj j ^Jajo) (jc. IAj*J Lj.^_ j-aC. (J^joU ^jJajJ (jl t- _ (j_9^ -t—1 

aJL^ ^\l 4 » l^^aW AHuia^Lo t- _ jl 4 ^ jjJa (jl^ 1^1 E t-Aiili] 

u - ‘2 ^' '* (JLaxILuiI 

; .Ak:, p]^ J| 4 a;^ —^ 

.pH — '7 I ^1 (J.^2 jla (j_9^ _^l^!l]| Aic. ^^^aIIs 4_i1c. j i j (_paA^ o^Ij«.a]| 

I ^jA Aj^Ljlaj LIaS (J^jA j AaaII (J -all UJ^ o^yt 650 4-iudl (jl IaJ 


6.5 


= 10'^ mol/L 


C 

^ 650 650 

(Va ~ 0} S^L3 la]| (J_^ (jL^I (j.A J 4 jj ^3) .^A^iaII (JJ \-sa\I (_ja ^_^lc.Lil]| Jajoj_j]| o^IslaII (_Jj3 - 

I 4Aa j pH — 2 _ 9 ^ .^AaaII Ajau^jjAjA (J 4 pH = 12 : uj^ 


[h 30+]^ =10'Vol/L^ [hO']=-j 


Ke 


10 


■14 


H 3 O" 


-f 


10 


-12 


.HO'.= 


lO'^mol/L 


LSJ^ (__)jjLujI ^jA (JA (jj| HO — Cu ! (j 


; \/^^p Ale. ( a' —A 

; jal£!l]| (jc. 


CbVb = CaVaE 


^aE - 


CbVb 


c. 




. C C |9^ : > tfiiilll - (9^ 





I 27 |: 


2015/04/20 : - (3) j gfl^ - ^ <da» 


VaE = 


10 ^ 0.01 


5.10' 


= 0.02L = 20mL 


: j 5 cm : ^ ^jj^' cb^J VaE = 20 mL 

20 mL ^ 5cm 
X mL ^ 1 cm 

„ , 20.1 

1cm ^ 4 mL jx= = 4 mL : u-^j 




<_La^.^n 4 P = 34% ' J Aq (_pa-a^ ^ . 1 ^jj 

(Jj\*\.q\I 100 g cr® 4 (_pa-a^l a1a£ ^ 'ml (_paA^3] 4_i]li£j| 4 j^j1a]I 4.Ajail]| . p = 1 180 g/L <. 5 ^ Aq 2 

: 4 ^ 4 P = 34% LIj^I ^ QA 

. (3i ®Aj lI jL-a 0 ^ 100 Aq cljL-all fjja 4j^ .^Aaj ; ^j ‘^1 4L.^)a]| ■ 

. Cb = 0.1 mol/L 0 j ^jj cl 0 jjL*j j Vi = 10 mL : Ai cljL^I /ckU ; ■ 

• ^^lli]| ^ ’'-<■ '.nil (J4_ilal_l]| AjuIIaJ j 

a^l X <a\\ ^Aa 1 a]| (Jc-liHll 4jcLx..a 4 _Jj£I - ]^ 

Cl Jj-ll j:}^j2l G = f(V) c> -2 

CAa^oII ( 3 ^l-v ^1 

JjL^ CmO j:J^j2' J Co 4^>2' j:J^j2' - 3 

. Aq <iLall jji^ 

. Aq cl ^ IL 4L^ Lj -4 
c> IL 4^ cb^' HCl u4^jj4i^-l' jjl^ Lj -5 

? Aq cl 

Llj£Jl ^ (_^l Jjj (Ja 4 Aq cljL-al] <A j\5*s\l Ajjaiill LjAui^l -5 

? ojjjlall (^g-lc- fiC 

. J2*2I ? s^ljt..all oC^ ( <2u\^ 4_Auij| La ^^l!l]| 2J ‘''5 ^ " Ci5 ( Luj| f^jja -'J 


- 

/iiC\ 

















v> 

4.0 

} 













































>00 
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s. 
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V (mL) 


















4_i2ll£ll 

clj^jxjjJl (jjjl 

(jJUa JA^l^ 

c 12 a 2 | ^).a^l 

<j j] cl^-?-® PH 

6.2-7.6 

8.2-9.5 

4.2 - 6.0 


. M(C1) = 35.5 g/mol ‘ M(H) = 1 g/mol: 

; d-i^lll 

I o^L*.a]| aJcLlx - I -2 

H3O (aq) + HO (aq) = 2H20(b) 

: cc^l HCl JC l j2l - 4 ^ 

; ^l.£!i]| Aic. (j_9^ o^LlaII 4jcL*..a IcLoJC-l 


CiVi = CbV 


bE 


Ci = 


Cfa^bE 

V, 




4^Uj uiii c c (9^ : wrifailJI - UId - (9^ 

































































































2015/04/20 : - (3) gjjLoa j iSjiai Jaj^ - <jU^ <da» 

; . VbE =11 ibL ; UJ^ G = f(t) (j-® 4A<i j 4^®:ja AjlaUll _^l£li]| Ajc. - 

0.1.11.10'^ 

Cl =-^— = 0.11 mol/L 

10.10'^ 

: ^a. 2]| JjaHCl jC o Jj^l 

I 4_iic. j 100 '_®®'5- (J 

Co 

Ci=j^^ Co=100Ci=100.0.11 = llmol/L 

C^o = M(HC1) . Co 
■ M(HCl) = 1 + 35.5 = 36.5 g/mol 
■Cmo = 36.5. 11 =401.5 g/L 

: A n c> IL 
m 

p = — -> m = pV ^ m = 1180.1 = 1180 g 

: An c> IL HCl ^ 

m' 

Cm = y - m' = C^V 
m’=401.5.1 = 401.5 g 

; Aq 4.1jalj]| - J 

; ^jj£j I— ajj»J (>a J t aIslIa HCl l>® 401.5 g Aq 1180 g u' 


r 1180 g ^ 4150 
llOOg ^ P 


100.401.5 

P =-= 34% 

1180 


oA^IjILa]| 4jl!j£Jl jj J 

I 0^1 at .aW c_AuiL1a]| i _ Lkjjl^l 

(JjA^I (_j5Lk QA J 4ia J Aic. pH = 7 UJ^ LS^ J ^ji (_pa-a^ S^L3 La]| (_Jc.lij (ji 

(J_j-a^ ^ C-AuiLIaII l Lujl^l ^ ^\l 




. ijJM C C |9^ : > tfiiilll - (9^ 
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2015/04/20 : - (3) j gfl^ - ^ <da» 


iJLiLo i^iJ 1 



jJI ^_Jc. 09 ^ lK^') ( - 2011 ); (12) 4>j|cj11 


d — 1.3 _5 27% ! 4_ill2]| ^‘‘ '1 -aj‘ ‘1^(J3 q ^ •" 4-j^ 


. Co = 8.8 mol.L j^j j^' j^' u' 04^ -' -1 

0 jjL*^ ^j!iUI Ca = 0.10 mol.L'^ jj^ Jjl^ ja U 

. c> Vo = 10 mL 

(Jlc. ? A1 0^L3La]| 0^ (Ja —^ 

500 mL ^*■ . o^)-a 50 4 'n»\l .^a<i 1 j 3 Vj\*^<q -2 

. S cJjL^I (j^ 

1 -a-v *v <A i ^1 ^ aJojojI ^ .i^Lj -3 

‘ S JjL^I ^ Vb = 10.0 mL 
-pH dl jl^ ^LajoKJ 

jjaLJl ;iU]| ^ A-AjujLLq 4^1^ 4.21 i _aj ‘ j 

2^"’’’.' jCjaba]! 2* '5*' 

2 -vl -V 1 n 4Jajuj| i- _ ^ ‘i’' Ia.AsJ ( pH dl La2 

AAXJ ^ ^ I >«^-v \l J^l*v -all 1 -a-v *v 

.pH-S' 

^ ''-V ’'^11 ^ajoi^ 12 La.a i 42^<u2l 

. (4-jiiS') ^U]' 

(jj£j ^)!La -pL 21 jLljaia ^jJaj (■ <j5 -I 

? liL2? ^^La (J^2aJ lj^j-a3L.a 
s^lx..2l ;^ljj| dl.^l..^l (J4^AaA2l 4J.^ls..2l ^ ^ <5^1 _c_j 
4 jij 2L2I 4.aj^)12l ^-a p/ 4Jak2 (^VaE ; PHe) U:J:H''^V' U4 ^ —^ 

2 ^11 4 jja 2 j^^) 2 l ^5 n 1 nl _.i 

M(Na) = 23 g.moP^ ; M(0) = 16 g.moP^ ; M(H) = 1 g.moP^ 



VaE = 


CoVo 


= 0.880L = 880mL ^ Cq = 


lO.d.P 
M 


•• •• a 

; j |*^‘**o dij^l 

= 8.8 mol/L (' -1 


^21 'I 4jjlLa 1.1^ ^1:1^ 0^1 * a\\ ^ 1 \l (J^\l *v 21 0^1x21 q^aJ^ 

2 -vl -V 1 n\i 4 jjI 1^ (jl (j^-aJ 

2j^Ijj2I 4 i ^1 g * tjo'i J 2 j^)j^-2I 4 natSI (j-a \/^q = IQ mL ‘ 100 mL 4 _k^La 4 litnl j^ AkU ^2 
C 5 -^ <-SjS*^<qS' lA..laJ i (500 Ja^l ^1 ^)iaL2l f.L2Lj (J^a^j ^ 500 IllL 

^422^ jl 

I_S^)Ja f^jA 4i^lj| ‘- _ t 2 ]j J lj.i ^aC’ (jl i- _ 41 ^^La j^j>iiL.a jCjoidl (j_ 9 ^ ( 2 ^ (' “3 

(j^jS ^^jjJa ^ (jS^ '^' ‘ ‘’.' ^1^_?SI-J 4.xlA]aj.^l jl (^^jaLlJalji2l Ja^Li2l 




uia c c (9^ : wrifaiiJI - UId - (9^ 

































































I 30 |: 


2015/04/20 : - (3) j gfl^ - ^ <da» jjtaa 


( VaE = 17.6 mL , pH = 7 ) (- ‘ HsO^aq) + HO ^aq) = 2 H 20 (e) (- 




(Lul^ 


j t> j = 


a V, 


a ^aE 

Vk 


= 0.176mol/L : J jI^ a W j 2 ll Vjl (.: 

Cn = 50 Cu = 8.8 mol/L : 


jJI 10 ^ jaLa JaJI) ( r>- 2013 ) ; (13) 4>J^o:ill 


‘ C = 1.0 . 10'^ mol/L : . V CH 3 COOH 4jj^14jV' (S) J 

. c = 16.0 mS.m'^ : 25°C *j'j^ (S) q ^Uj^I ^Ull 

5.Lull (_paA^ ^^AaIa]! (Jc-liHll ^.^LstA - ]^ 

^Ull X . ?i(H 30^) ‘ MCH3COO-) ‘ C (S) [H30^(aq)^ ^ -2 

Ajjal^l ^ i L.^jljud]| AJ 

• 3.4 q^ pH 21 ji qj^ -3 

0 JJ K"^(aq) + HO'(aq)) f jJl Aliai£jj.^ qjj-L^ aL-uiIjJ (S) q^LJl qjjla^l q>a Va j:j'-*-^ "4 

. Cb = 2.0.10'^ mol/L : q^j-^' 


_kJal _Ic- _ 3La1| _jji j ( 


[CH.COO'J 


.CH3COOH 


(aq) 


= 41.43.10'^ : dl__ slaII A—AaC- qJ_^ 


[cH3COO'J 


-1^-=^-^ = 1 qlia^S 4 Vb = 10 mL 

[CH3COOH(,q)J 

. (CH3COOH(aq)/CH3COO-(aq)) a^ja^I q2A.l!i Ka -' 

V„ Aai'*^ L-La^I -L_1 

• » tl «• • • 

. ?i(H 30 ^) = 35.0 mS.mlmol^ ‘ /ilCH^COO) = 4.1 mS.mlmol ^ 


.CH3COOH + H2O = CH3COO + H30^(1 


‘ [n^O^l =0.41mol/m^ = 4.10.10''^ mol/L ‘ [H 3 O+ 


o 


L(CH3C00') + L(H30^) 


(2 


V = 

■ “ c 


b ''bE 


= 4.10'-’L = 4mL ‘ Ka = 1.70.10'^ ('-4 


jaII ^_Jc. 11^ jala qjajAj : Jx ^S a I I qJaJI) ( r>jL- - 2010 ) ; (14) /Mtolill 


qj>» A*\ j \l j <il_ a]| q^_a qJ -^'lA CO 2 _jj jLc. qj-A q^ jl—c. q.jj^jili A qjj-^jj 

^ qj >» A ^W Ca q^ j-^ j 2 ' ^J*a 1 0 jjLjia A . jI a C . f.\ JA^I AAA!ill]| Aji.s Aajj . CbHsCOOH \ l ji 

J 1 \]> CO 2 5 ^ ^ 0 ) Va ~ 30 mL o^AS 1 a 2 >*^ A_ 1 a A^kU tilj qJ^V J 4 LJj^)jaa 1 I 

q^J-^' j^j 2 ' (Na"^(aq) + HO'(aq)) (Jj-La ojjL*j ^ jA^ A » . >» j 


Cb= 1.0.10'^ mol.L 


-1 


giijli (jiilijii: ^U«iii!l 


. io^Uj i C : wybUI - (9^ 













































I 31 |: 


2015/04/20 : (^AaS - (3) j Jajs - ^ <da» 

J| pJJ *^>o (J^ (_5-3 ..ll-a]j]| (_J^_u)J (—al jajJ-i^ Vb <-5^ L>* - 1 

. (J^l) pH = f(Vb) J J^ pH-i' (jLuiiuiU 



^ jliJI LJj^)ju!La]| ^1 (_paA^I (_pa-a^ ^IAaC-Lj 

0^1jL<a]| (_Ji-al_^l (J^AaIa]! (Jc-liH]! f^jC- o^)JJL<a]| A^LloJ^I -I 

H ^l£2l| A kV' -LJ 

(_pxA^ Ca C5^^clmja)l —^ 

: ‘-s'-‘ 2 a^l ^jjjAi^jj-^ Vb = 10.0 mL c> -2 

(Jc.Lil]| ^.ialil VjA^ ^.52iji -I 

1 'n»5 1L' ^ ^^^Jc-liHll Jajoj^1 <!LiijILa]| j (^H 30 ^(aq)} /*cJ^ e.^La -S-' 

(JjlxUll olj.^1 (JjA^I o^^j^Aall l_ Luul(j^ 2b® AJaaj C-AuiLIaII l_Luil^l ^jA La -3 


Jb- pH 

JLHil!! ^1 

6,2- 4,2 

7,6 - 6,0 

10,0 - 8,0 

J/'n.«'lS ^yuvl 

^3jji 


; d dij^ T 

.(Vb=10mL , pH = 8) (m ‘ CsHjCOOHfa,, + HO ,a„ = CsHsCOO,.,) + HjOmCl-l 

Ca = =2,10'^ mol/L (-?- 

ay ^ 

^ a 


; ^.^a!l]| (JjA^ {\ -2 




. uia C c ( 9 ^ : wrifailJI - UId - |9^ 































































2015/04/20 : - (3) j ^ <da» jjtaa 




CgHsCOOH + HO = 

C6H5COO 

0 

r4 

ffi 

+ 


x = 0 

lO"" 

10^ 

0 

0 

4 1 \\ ‘cr\ \ \ 

X 

X 

1 

b 

10^ -X 

X 

X 

jal£j 

Xe 

IO'^-Xe 

IO'^-Xe 

Xe 

Xe 


^ SJ.UJI C>li5 jal£2]| . nE(H 30 ^) = [h 30 ^]j, (V^ + V^e) = 6.10'Vol 

. nECCgHsCOOH) = 0 : uj^ 

^l£j]| ^jc. pJJ J| (jAiiaJJ 4jj] J ^ cjjA L;^L1 a]| C_ajil£]| ^3 

jA\ ^ 17 ^ jjia ujj^ : r>j^ - 2008 ); (15) /m toiill 


■ _' 4 '>-J ‘ -lai^l ~^ 5 -v 5 1 ^ •'V- AILlo^ C 5 ^ ^ lS 

2.4.10 ^ mol.L ^ (j^ 

(ha) '^ J (CH 3 -CHOH-COOH) ^ 


^5i ^ (_^Aa Ai^^s.x ^ _ '3*^ A nr- s^Lx..a ^ALalj f^jA ^l/LuJ^i ^ i A j-s. ^\l (jLoC-Vi ^ ‘ ;^ljj| 

(J^^SrJ"^‘ ‘ 1 ^j^AjA (J-a ' o^Lc- ^ I U 20 mL ^<a >^ ALa]j]| Akl ; 

^Jic. Jx^i^ 4 jLa pH ^-J=Luiljj 0 ij^l pH j 4 ^ 1 *j 1 Lj Cb = 5.0 . 10'^ mol.L"^ j^' 0 j ^jj (-^ 

(JjlLall (J^>‘ti\l (JIaaII ^ 1 *\ 1 a\I 



giijli (jiilijii: ^U«iii!l 


. 4^Uj i ki^ilMdUj C : wybUI - Uld - UU>d (9^ 

















































I 33 |: 2015 / 04/20 : - ( 3 ) j [S^ ^ 

^Lill (J^1-C- ^ 2 OOITIL ^ '"'5 ^ (jl ^_)JaLa]| f.Lallj o^Aa j 1 •»- ALalill ; 4^l^l 

0^^ ^^ ‘ AiljJal Alc- ( Luol^l (j^ (ji ( L^LLq Lj^^La ILAI^ ^LoxIula (_^1-ui]| ^^ (J 

. Vb = 12.9 mL 

\ ^AqAaII (Jc-liHll 4j.^Lx.a C_Al£l - ]^ 

^ Lajo)^ ”2 

? ^l^!i]| Ajaaj ^_5lc- iAUa l 1^ ^ f.La]| ALali]| (_sLiJal IiLa] -3 

L_Ali^l (_5Aa (_jC. ^5 n L li 5 I jLa _ (_]£ ^IjlaII C_Ali^l lAlii^^Ul (_paA^ (j^ -4 

? jjUJi 

ls‘^ . -5 

; a |**‘*^o dij^T 

Qjl Lj!iLaj| oAa12l>ij li] ^tA.uiJ V (J^Vl 4 JijL c ,n\^\ l tjS ^ (3 4 HA(aq) + HO"(aq) = A'(aq) + H20(£) (1 

"^J L>^ J f^j-A lili-A ^J ‘ ^ J ^ 5 -n. ^o.^A>ij^ 4-1 (_aj ^ ^ ' Ia^ 4 jjAI ^5\I 4_]aAj Ale. (_kjujl^l 

. jji]i 

; Aka'' .^aAIII jAib 

1 Uj| 1^ 4 n(HA) = n(HO'): j3l£2]| Ak^ J AAoHILj ^j 455 diV ^A AAc. (jl ^2*2 

AjAa!l]| V (jil 4 AjAaj]| (Jj| (jj-^ pH —4.-®:j3 (j£J 4 oAAaj ^ ^1 oU^Aa ^1 j (_3 

A\g. Jajojjll pfj JJjJ (J^ jal£lill ^Oakj 


Ca 2 = 3.2.10'^ mol/L : ‘ C^ = 


A1 


Cb^be 

Vai 


= 3.0.10'^ mol/L^ JjVl (4 


(j_ 5 ^ J All^^ ]^Q J Aa*' J 4 dll^^ 10 tJ_ 9 -L-a]| IjAA^j l_ij| (j_ 9 -^ j AA^iaII j J-^ J 

Ca’ = 10Ca =3.2.10'^ mol/L : ja o^' 

Aj^Ijlaj 1_1a3 (_5a1I L_1_iLJ^ 4_lic. j (^2.4 . 10 4-J ^^jajoiaII (Jja U^ Ja^^U 

Iaa 4 pH cj^LjLa aLjoiIjj Lsa ^l£!i]| AJakj AAaj ^ ^jVl (jV 4 4 AIj]| L^).a2ll (jA (JaI ^jVl L^).a2ll ^5 

(j_jl]| q^^)Ja (jc. ^Lat a\I (_JA Aj^lk (_JA ^ L» a\I VI 


(^a>21 i_Jc. 18^j 2 ia (jj^Aj: JaJI) ( i»j5c- - 2009 5jjj5l^); (16) /Mtciill 


. (mol.L'^) j51j IjaIa C 0 jj CH 3 COOH cj >» ^ ^ 5 Jjia^ 

<iLa]| J (_paA^ (jA<aLaJl ^^LiaJ^I J^•>-511 ^AaIaII ^^LaJ^I (Jc.lili]| 4 J.^L*.a C_Ai£l - ]^ 

q^LoJI ^Ua^I (Jc.li!i]| ~ Va5\ VjA^ 4.5221 -2 

. 4 jc.Lil]| ^ 2 aj ) T ‘ C ^*^41 [H 3 O'''] *j4^ j5 -3 
: J£ 2 ]| ^ (CH 3 COOH/CH 3 COO) ^ 22 ] (Ka) La=ca15 s L 12 £ <51 ^ 4 ^ -4 


Ka = 


T^C 

1-T 


; oUaI j jA^I q^ qjjAj j ^(3^ 4 21A a j^l jj ijA J j^lW x 4-a^ AAaJ -5 




. 45^Uj 45^ c c (9^ : wrifailJI - UId - (9^ 


































I 34 |: 


2015/04/20 : - (3) j gfl^ - ^ <da» jjtaa 


C{)tzo/.£'’)xJ 0 ^ 

17,8 

8,77 

1,78 

1,08 

r (xlO'^) 

1,0 

1,4 

3,1 

4,0 

A =\IC(L.mor') 





B^t'^n-t 



_ 



(_^l_ul]| (Jj.1^1 /I 
. A = f(B)uUJ'(3-/4^ 
. (CH 3 COOH/CH 3 COO) Ka ^/c 

CH 3 COOH,.,) + HjOft, = CHjCOO',,,, + H 30"(,<„(1 


; cJj. 1 ^ -2 




CH3COOH + H2O = CH3COO + H30^ 


x = 0 

no = CV 

o.2lj^ 

0 

0 


X 

CV-x 

oJIj^ 

X 

X 

4 '\\\ ^ ^ 

Xf 

CV-Xf 

oJIj^ 

Xf 

Xf 



= tC (3 


: JU£j (\ -5 


C (mol/L). 10'" 

17.8 

8.77 

1.78 

1.08 

t (10-') 

1.0 

1.4 

3.1 

4.0 

1 

A = - 
C 

5.62 

11.40 

56.18 

92.60 

Tf^ 4 

®-/, ^<10 ) 

( 1 - If ) 

1.0 

2.0 

9.9 

16.7 


Ka — 1.8.10^ ! ^ ^ j i j AijlJaAJ 


jJI 19 r j^ r>- 2010 ); ( 17 ) 


25°C si^4.1 ^ 4 jM ^\i 

: (J^ HCOOH(aq) (So) J>a]' j^ j/i^' (J^V 

(jJaLJI 180 mL c^') j^ 10 o-^-^ J (So) Vo 

. (Si) (Jji^ J 

jajjJ^ J (Si) cJ(_j-a Vl = 20 IHL ' '°'5.i^lj J A^LLSI 

. Cb =0.02 mol.L ‘ JjJI. jiSj3 (Na\a,) + HO ,.,,) 

(3-(_J^2a]|) o^ljL<a]| ^lij diiaC.| 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - Uld - UU>d (9^ 


































































I 35 |: 


2015/04/20 : - (3) j gfl^ - ^ <da» 



? dlLl^L^^I La j (^Sq} J_ji^-all ^AaJ 

di^L^I ^4J^-v5\\ ^AaIaII (Jc-li!l]| aJ^Ll^ c_a 1 £I -2 
JAA-a]| (J^cIijILu)l j t ^l^!i]| ^JaSj U 4 ^ ”3 

. (HCOOH(aq)/HCOO“(aq)) Ka ^uW^' c> ^j' -4 

(So) ^ j\*^»a\\ ^^cHLuil -5 

; 4ij»***^n diJ^T 

L_sL*_^i 10 ^ J—cj' ‘LjIj_^ 10 '—L''—aj J (So) ij-^ 20 mL (1 

^^jL 4_ilc. ^Li'a^li f,Lall i ay ^ ( 200 ihL '4_Lail^ 42^j^j^Lall ^jjaj ( 200 ihL lSj^'-^ 

^j^l q> 200 mL ^j-^' 
‘ HCOOH(aq) + HO (aq) = HCOO (aq) + H20(|) (2 

C V 

. c^ =^^ = 0.02mol/L ‘ (VbE = 20mL , pH = 8.2 ) (3 

''a 

. Co = 10 Cl = 0.2 mol/L ‘ Ka = 1.58 . 10'^ (4 

(^ j^l ^ 20 r j^ uij^ '. lKIQ ( ^Ljabj - 2010 ); (18) /utojll 

c> 100 mL 0 j-^ m J^Li q :^jiJI (CH 3 COOH) (S) JjL^ 

3.4 4La^ cT'l^a 25°C 4-^^.2I Aic. ^) 2 <a pH 41 qjjjLjLa aJojoiI ^ (S) cJpH . ^Li'a^ll ^.Lall 

dl.^l..^l ^^Lyaa^l (J^AaLall (Jc-liHll 4j.^Lt..a -1 

j^Lyaj£ll (Jc-liall V /^-2 

Xf ja.^1 4-a^ .1^jl /lJ 

LiJ m (4 C = 10'^ mol/L (^>4' j4' LiJ j' if = 0.039 4^ u' '4 /-^ 

(S) lI_jL- 4| 4jj£ll 

? 4jjLLaj£ll 4.^^ La _ Qj-f j4l Aic. (_Jc.li!i]| j ^I.LLjVI (Jc.li!i]| C_ Uti*sl -3 

^ j.a\ j.tii (JaJojojI_jJ 4ia =10 mL ^ ^4«-j t (S) (J^jL-al] C _J-all La^ qj-a (■ Llg J -4 

^ jal£2]| Cb = 4.0 . 10’^ mol.L’^ “j^J^ (Na'^(aq) + HO'(aq)) 

• q^Lj'^' qJjL^I q> VbE = 25 mL ^Ljal 

o^LlaII qjjJJ^)4l /I 

. C C (9^ : wrifaalJI - UId - (9^ 










































































I 36 |: 40^1 


2015/04/20 : - (3) j ^ <da» jjtaa 

(J^•>-511 1,^^ ^AaIaII (_j£-li!l]| c_a1£I /lj 

lijLuj olJa*^l Lgj^la _ (S) tJC 4.^1^ C_Aui^l /^ 

? (J(_j-a 12.5 TTll. 4jljJal 4 Ui-v 1 pH 4.'®:j3 La /.i 

M(0) = 16 g.mor^ ‘ M(C) = 12 g.mor^ ‘ M(H) = 1 g.mor^ " : 
pKaCCHsCOOH/CHgCOO) = 4.8 

; '•* * 

CH3COOH(aq) + H20(i) = CH 3 COO (aq) + H30"(aq) (1 

; ^.^a!l]| (Jj.1^ (\ -2 




CH 3 COOH + H 2 O = CH 3 COO + H 30 ^ 

4^|Lij| 

x = 0 

no = CV 


0 

0 


X 

CV-x 

oiiL^ 

X 

X 

4 ^ ^ 

Xf 

CV-Xf 


Xf 

Xf 


UJ^ IL] A*j H 30 ^ (J£2ili jj t = 0 Lie. 4 Q^. = 


Qrf= 1.6.10-^ ‘Qrf = 


[CH 3 COO 


[cH3COO‘]. [h 30 ^ 
[CH 3 COOH]. 


(3 


]f [HsO^ 

[ch^coohJ 


‘ Qri =0 [h30^J = 


0 


(J^L^ (Jl_^jai]| 1^1 _ 1430 ^ 4.^ ^ I^\ ^)2kiL^I oL^VI UJ^ 44a^| jjlaj 4 Qj.- < Qj,£ 

( 4.j4 4 .j 3|^^ aL^ ^ 

Jj£jjjj2l -4 


^ ^.'1 i.n I Lkjul^ f^jA dll^)ia3 4 J i aj. ^ 4 ^ cJVa — 10 ITll j^-Laj - 

. (J^) ^J-^' ^ ^La^l Cb = 4 . lO'"^ mol/L jrJ^J^' J^ (J- 

^(J.L 4 _ 5 L]| j 4 2 -vl -s. 1 L'll 4 Li I Lil ^ ^^11 (J^l->- .a o^)ia 3 o^)ia 3 ^Lia'i _ 

• CbE ^ 1 - 

Cb VbE ^ 0.01 mol/L CHaCOOH,.,! + HO ,,,, = CHjCOO ,.,, + HaOm (m 

’'a 

; jji..o\l (Jj\*^<a 12.5 mL 4iljj3l Lie. pH 41 4.>aa3 -.^ 

jl q 5 -i*j 4 VbE = 25 mL jal^' Lie. (-aLja^l 4_L^ ^^jLuia Vb = 12.5 mL u' 

; 4 jaklll 0^ Lie. ^j 4 ^l£!l] 4 Lia'i 1“ L ^.^11 (J.a ^^ja 4 iLjal Lie fi^L(..a]| 

pH = pKa = 4.8 


Ca = 


4 ^ 21 r j^ ujj^ : { LjL^Lj - 2011 ); (19) 


. Co = 1.0.10'^ mol.L'^ Jj.alUj^j2 J Vo ‘ CH 3 COOH 

<iLall (_pa.a^ L^LaLall (Jeli!i]| 4J.il3L.a C_Ai£l -1 

. U j' Cy- 4^j X^q -J V jL^ -2 

; ^A (_]£ *^L^ c_ u^l -3 




. 4^Uj 49^ c c : wybUI - Uld - UU>d (9^ 




































I 37|:4A^I 


2015/04/20 : - (3) t>ijUa j iSjUu Jajs - <jU ^ <da» 


. [H30^(aq)]^ 


Qr eq 


! 

_^ 

- H 3 O (aq). 


H 3 O (aq) 


Co-[H30\aq) 


(J£jai]| (__5-lc- 4ji J i (_Jc.li!l]| ^yxSi -t 


[HO'(aq)].g lW ‘ [H30+(aq)].g J MCHsCOO') ‘ ^HaO^) uJ'j^' ^ a^q - 



\ ‘ lijLuJ «A n I L'^ll ^I.1 ^ILujIj -4- 


Qe eq 

Tf (%) 

[H 30 +(ac)L(mol.L-‘ 

C 4 

Ceq (S.m'^) 

C (mol.L'^) 

(J 




0.016 

b 

0 

/o 

So 




0.036 

5.0 .10 " 

Si 


?i(CH3COO ) = 3.6 mS.mlmol ^ j ?i(H30^) = 35.0 mS.mlmol ^ : u' ^ 


Tf 4.1jaij • 

• Qreq ^ (Jc.Lil]| jxA • 

; dij^T 

CH3COOH(aq) + H20(e) = CH 3 COO (aq) + H30"(aq)(l 

; ^a.^a2]| (Jj.1^ (2 




CH3COOH+ H2O =CH3C00 + HaO^ 


x = 0 

no = CoV 


0 

0 

4 1 \1 Cn \ \ 

X 

CoV-x 


X 

X 

4 •\\\ ^ 1 

Xf 

CoV - Xf 


Xf 

Xf 


8^q=a(CH3C00-) + MH30+))[H30+L ‘ Qrf = 77 -); 

4 Co - y 


[H 30 I 


H30 


+ 


[h.oJ. 


] 


H30 


+ 


‘ Tf = 


c, 


-LH30 


H 30 ^ . = 


+ 


‘ Tf = 


-t 


c, 


0-3 


; (Jj.1^1 (JLa^l (1 -4 


^eq 


X(CH3C00-) + MH 30 ^) 


‘^"‘1 Co-ho^],^ 

mol/m^ _j oA^jll [1130'*'^ L^ljoiri. Ajc. 4ji ^ (JjA^I bLaj dila^iUJI 

100 M J ^ Cjlka Xf u' ‘ 1000 C5^ mOl/L C5^) J 




. c c |9^ : > *?illlll - ^^1^ (9^ 








2015/04/20 : - (3) ^ <da» jjtaa 


Qe eq 

Tf (%) 

[H30\aq)L(mol.L-^ 

cq 

Cgq (S.m'^) 

C (mol.L'^) 

(J j\*\a\I 

1.8 . 10^ 

4.15 

4.150.10^ 

0.016 

1.0.10" 

So 

1.8 . 10^ 

1.86 

9.326 . 10^ 

0.036 

5.0.10" 

Si 


; La n 1 nl (_^Lui]| (_Jj.l^l ^jAaII j lajLui ' ^ (Ji-a^iall ^Lij]| bLaJC-l 

ja.iali]| A-AjoL ^‘ '4 (J-all Lal£ - 

(J^^LL V (Jc.li!i]| - 

ja]| 22 r J^ ujj^ : Jx ^s a I I J^JI) ( clI^Lj - 2013 ); (20) 


t>» m = 0.72 g : 4J2£ J^iULb liUj j t CH3-COOH lP=^ (Si) 

. 3.3 4jjia^ pH 21 bjb Liijl£ t 25°C * J . j^=2bl <ib]| ^ 800 mL C5^' ‘4 j>^ 2 jVI 

. (Si) Cl -' 

<^Lall LL^lbVi (_pa^a^ (Jc-li!l] <L^Aa 1 a 1 | ^.^LlaII C_Jj£I -L^ 

iJc-liHll VjA^ ^ 

. (Si) V 4 V J pH : uJ'j^' ^ Xeq f-2211>. -.^ 

. 4.76 : C5A CH3COOH/CH3COO : pKa 21 ^ J oi^ 

j^Q o.iL2l 4_La£ (_>^ “2 ^.iLulllI (Jjjb ^ ^2 ^ no 4^ (S1) (Jjia^l tjA V1 ^ Jaj -2 

. NH3 J CH3-COOH : a“ 2 aj^I (>li2l 2^bA J 

K uOj^^ LajL LjAul^l -LJ 


Vk 


‘'eq 


— - —= ; (J£2i]| 1 tj^AJ (Jc.li2l Xgq bjobl ^jl ^ 

1 + VK 


? ^ciiluii liLa _ '^gq C_ Uu^l -.i 

. M(0) = 16 g/mol ‘ M(C) = 12 g/mol ‘ M(H) = 1 g/mol ‘ pKa(NH4^/NH3) = 9.2 : 

; 4i|*^‘*^o dij^T 


. C, =^^ = 1.5.10'^ mol/L ('-1 
^ M.V 

. CH 3 COOH + H 2 O = CH 3 COO + H 30 ^ (m 

• ^b2l (JjA^ (_^ 


2U]| 

^b2l 

CH3COOH + H2O = CH3COO + H30^ 


x = 0 

no =CV 


0 

0 

4 1 \1 *1 \ 

X 

CV-x 


X 

X 


Xf 

CV-Xf 


Xf 

Xf 


‘ pKa = 4.76 : 4 Jia J Ka (-* ‘ = [h 30'^]^^V (-^ 

. CH3COOH + NH3 = CH3COO + NH/ (' -2 
. jaL j£li2l ji ^clibij 4 Xeq = 1 (-^ ‘ K = 2.75 . 10"^ (m 


giijli (jiilijii: ^U«iii!l 


. i ki^ibiaUj c : wybUI - - UU>d (9^ 















































I 39 |: 


2015/04/20 : - (3) j gii^ - ^ <da» 


(^23 r J^ - 2013 ); (21) /MiojJI 


. Ca j^' ® ‘ CH 3 COOH Ly=^ cl j^ : *jjj'^ C 5 ^ 

25°C 3.8 4 J pJJ Jl t ;_pa-a^ cj^j-all “1 

5.Lall (_piA^ (J^L^I ycL3L.a -I 

j (jjl jj]| Ajc- p Va^ll 4 Uu'l ojL^ t _ '5<l _L^ 


■ [HjO^ 


-feq 


. Teq = 0.0158 : u' ‘ Ca cljiis^ J^' ^ 


ILuj) — 


Ajjai^jjA^ (J(_pa--a^ (J f^j-a = 13 IHL ' ^C«-j 4 Ca ^ (j--® A^l!i]| i_® ^ j -2 

. (J^') JExAO (JLuliull ‘ Cb = 1.0.10'^ mol: j^' “j:J^j^ ‘ (»J:J-^ 

o^IxaII (Jc-lij -1 

. Ca ‘ E(VbE , PHe) jS^' -LJ 

4.8 pH ^ 3j\*\.Q (j-a = 9 ml ! AiLjal Aic. -3 

[cHqCOO'J 


pH 


0 ^ 


4_lui1]| 


Cf- -' 


V-l^.pKa.pH W.j^H3COOh] 

X ■‘^-'“4® ^tliluil ^ t X ^Caj ^Vaj AiLuJl Ajjoilll (jc. -L^ 

? ^clILulJ IcLa i p V®5\\ 4^4 ^ '41 <Lijail]| CJjoI^I —^ 

. pKaCCHsCOOH/CHsCOO) = 4.8 :. 


6 


Kr^TjLj 


. (VbE = 18 mE , pHe = 8.4) (m -2 ‘ Ca = 10'^ mol/E (-^ ‘ = 


eq 


; 4ij»*”^n diJ^T 

IHbO^J 




. ij^Lj c c (9^ : wrifailJI - UId - (9^ 







































































































































































































































































I 40 |: 40^1 


2015/04/20 : - (3) j ^ <da» jjtaa 


[CH.COO'J 


[CH.COO'J 


[CH 3 COOH] ^ ‘ [CH 3 COOH] ^ ‘ 

, , , , . , [cH3COO'J X 

‘ x = 9.10- mol‘[cH,COOH] = ^^^ 


28 r J^ - 2012 ); ( 22 ) 


. 25°C ^>3 

4 djbL^I L>® f .\jJ ( Ci3Hig02 4j\l«Q'>VI 

(j^(_piA^ 3^^ JaLuHlI (_J£ _ f.La]| L^jjj 200 mg ^I.V'^»Qti cj-a^ (jj)*\jij,i<a 

. M(RCOOH) = 206 g.mol ^ . RCOO ^ c3a' j RCOOH ^ 

0 JJ So (Jji^ ;iLj 4 j ^ t>i 200 mg U4^JJJJ^V' <->^ LSy^ 4r4J^ I Vj' 

. Vo = 500 mL J Co 
. Co = 0.002 mol.L'^ ; ji 0 - -1 

. pH = 3.5 4^1 So Jji^' pH o^ba -2 

^ ^ f,Lal| (_JxaA^ (_Jc.lij (j^ ja.iiS2Jl »5.4 J ^^9 -v5 _| 

3 Jiilll 1 ^ Qj, 3 c.Lii]| ^)jal£ Ojbc. L;Jj£I -L^ 


Qr ea 


X 


max 


.1 f 


; 3£2all L;Jj£j 2 )jlQj- *j4^ (j^ CBi — 


Vo(l-Tf) 

mol -J 4-ic. J ^ xa l^c -VI (*.^1 : Xmax J (Jc-bal] ja.:aj]| 4^ ; Xf 2 

(j jljail dijlj 4x0^ ^cHjluil -.i 
A^lj ( C5^ 2*^" ^ba^nll t> tjbsJll] ; Ujlii 

Sb c^bi JjLa^ Vb = 100.0 mL 

ejj^JJ ( Na"^(aq) + HO'(aq)) 

^Jjl^ U£ aA J Cb = 2.0 . 10'^ mol.L'^ 
S 32)^ S cs^ba 3jL-a (Jx^a^ja 

^ AjixJaj J S JjL^' c> 20 mL bkLi . (^Vb) j* 

0 (__)xaxi^ 3 ^jLxaJ 0 ^ 1*2 J ^>4jj 

,^ 1^1 ^ Jxla^ Ca = 2.0 . 10'^ mol.L'^ Jj-J' 

I 0^l*xall (Jc-lij 4j.il*xa ( ^9-cJ^-b]|^ 

H30^(aq) + HO (aq) = 2H20(|) 

0^l*xall AjLaC. ^ bjb-s.^ (_J£j2iJ 

g 4 jali]| jaJ i jal£!i]| AJakj -2 

. Jrjb^ bixjJ ^1 HO'(aq) j'-3 

. (^ji^ j^ ) 

^ ^1 jlall RCOOH ^xa dllc-lij bilj ^clmxxl jaJ ( HO (aq) _jxjj] AJxxa')/l o.iLa]| -4 

. O^' 

? ^cilixxJ IjLa i oA^Ijlall (j^j^jJjVI -llj^ m t_lxa^l -5 



giijli (jiilijii: ^U«iii!l 


. ij^Lj i C : wybUI - Uld - UU>d (9^ 








































I 41 |: 


2015/04/20 : - (3) j gfl^ - ^ <da» 


d dij^T 

: Vj) 


mr 


u^j Tf < 1 : u'‘ If =0.158 ('-2 ‘ C= -= 0.002 mol/L (1 


K = 5.93.10'^ (^‘ Qr = 


[rcoo ] [h 30 ^] 

[RCOOH] 


M.V 




Ll^ 

^1 ^ A^ljUI RCOOH C 5 ^' - ni(HO-) = CbVb = 2 . 10'^ mol^ (4 

. n(HO) = ni(HO) - ii'eCHO ) = 9.7 . 10"^ mol : ^ 
. L>^' C 5 ^ ‘t' jtm = 0.2 g = 200 mg (5 


jJI 02 r ujj^ : ; ( 23 ) /MiojJI 

: C = 10 '^ mol/L j^' J 4 '^ ^j' 

. (HsO"^ + Cl") u4^jj-^' jj^ (_P=^ : S i 

. CH 3 COOH 4jj^14jV' : S 2 

.NH 3 j^Ui2l S 3 

. (Na^ + HO") : S 4 

‘pH = 2 ‘ pH = 10.6 ‘t^jj j.^ L212]| ^Lnll t 25°C ^j-^'Jj-L^ pH 

.pH = 3.4‘pH =12 
; (J(_5-3 (jj.^ j 4 J aSsI pH 21 A^a/qj (J” 1 


(J j\*^a\I 

Si 

S 2 

S 3 

S 4 

pH 21 Ld 






^-v /^4 iLii^ nil -a-s- (_J_C.li!i (J_A , f.L^I ^4 2^ ‘41 (_J_C.lij d.iljL>a -2 

(Jc.li!l]| ^ 

(Jc-liHll (J j.1^ (Jaa -3 

; aJIaII dll jL^I A^jI -4 

. [nO'jf Tf aj4^ -' 

. [no'lf (NH4^/NH3) ^ 121 ] Ka Ld ja^I sjU^ - 4 . 

. Tf (NH 4 VNH 3 ) ^2^ Ka ^ajUo 

. Tf = 4 % (. 5 -^ Aj‘l\ g 'ill AAjall]| (jl (_^Ija]| (JJ.1^1 ^jAaII J.iljull]| (Jjl-^A pH 1.^1 a5c. I -5 

NH3 ‘ NH4^ Cy^ (_jlc.lili]| JajA ^1 (^Iaaj£JI (jjlj 2 l djA^ Aic. AAui^i -5 
Aial ja]| pKa 21 A A A d ninl ^ (jjajjkj (^NH4^/NH3) ^ 1 a 2 ] Ka Ada jA^I djlj Ld AAot^l -7 

. pKa(CH3NH3VCH3NH2) = 10.7 j' ^ 2 ^ t> CH3NH2 ‘ NH3 of-l-Vl oj. -8 

Ke = lO'^"^ : 25°C ^ aL 2 ] jLill ^Ml ; 




. uia C c (9^ : wriMJI - UId - (9^ 





























I 42 |: 40^1 


2015/04/20 : - (3) j ^ <da» jjtaa 


(^ j^l 04 r j^ ujj^ : ; (24) /m tc^l 

<il^l jjLiLi]| n 2 = 10'^ mol ^ t> ni = 10'^ mol ^ V (S) j.ja^ 

CHsCOOH^aq) + NH3(aq) = CH 3 COO (aq) + NH4"(aq) 

(Jc-liHll ^.ii!i]| (Jj.1 ^ (Ja<j - ]^ 

? ^clmjajj liLa , 4lLa^ L-Lotr^.! ^ t pKa2 ‘ pK^l Qrf ^LriJl ^ Jc-lilill ^^xjS ojUc- ji -2 

pKai(CH3COOH/CH3COO) = 4.8 , pKa2(NH//NH3) = 9.2 

Xf (Jc-liHll ^)jai£ -3 

(2) 4-'^^ (3313 (Ja i Jc-liHl] Xf 4.ijaij A^jl -4 

; '•* * 

; ja..^3!l]| (JjA^ (1 


^Ull 


CH 3 COOH 

f NH 3 = 

CH 3 C 00 -f 

NH4^ 


x = 0 

I(p 

nP 

0 

0 

4 1 \\ in \ \ 

X 

10^ - X 

10 ^ - X 

X 

X 

4 

Xf 

10"" - Xf 

10"" - Xf 

Xf 

Xf 


Ka 

4LiLui]| ^.^LxaILi ^AaIaII qjc-lilill (jl ^ILiLuij t Q ^ ^ = 251 10^ (2 

*■ Ka2 

X ^ 

2-(JI>2I ^ ^LuJI 4^?412I ^ (jsjj j 4 Xf = 1 (4 ‘ = - :r -4“ (3 

V N^rt qq-3_^^^2 


j^l 14 r j^ JaJI); (25) /m 

. (HOOH/HCOO) = 3.8: . Ke = 10 ^ 25°C Vj^' ^ J4^' 

. pH = 2.9 4J j Ca J^' “ j^ J^ aU4' (Sa) -1 

qjj2k.lAJl ((jAx -a^/(3j:l_u)l^ (jj5jM nil (j^ ? (^jil—uil (_pxA^ qjc-lij ^jA (_Ja , <iLall HCOOH cjc-lsj ^.^Ix-a C_Jj£l -I 

l^L^VI (Jc.li2]| ^ 

qJc.Lil]| 1^ ^.iaj qjjA^ ^.^^ojl -L^ 

. Xf 4-a^ UM-s i . Xf =- pKa pH • qjc-liji] Xf ja.^1 ^^joA qjl -_^ 

. (Sa) Ca J^' ^ojiuil _.: 

qjj-li-aj ojjLxj J (Sa) aJ j-li-a]| qa = IQ ml. I'Q>^ 4 ojjIxa]| ^lajailjj (Sa) a1 j 1^-4I Aj.W5\ -2 

pH -il Alil 3 ^ aILuiI qjl^l q)iaj . Cb = 1.1 . 10"^ mol/L q^>4' ®J^l .^^JJ.^ (Sb) 

I _sLaxaII (^uLuiVI Vb 




. 4^Uj i C (3^ : wybUI - Uld - UU>d (9^ 











































I 43 |: 


2015/04/20 : - (3) j JajS - ^ ida» 



(VbE ? PHe) j3l£!i]| ^Jakj Clll^lA:i.l -LJ 
lajLuj <JI (Jj^jli]| jaJ La Jj (Ja . (Sa) ^ ^cllLuil —^ 


•• •• s 

; (Ay^“*^tt dij^l 


Lla^ o-U . HCOOH + H 2 O = HCOO + HgO^O-l 

. (HCOO/HCOO') , (H30VH20):,^ 

I ^.Vg^H ~S-^ 




HCOOH + H 2 O = HCOO + HO 

<^1^1 

x = 0 

no = CV 

Jw 

0 

0 

4 \ \\ in \ \ 

X 

CV-x 

A“ 

X 

X 


Xf 

CV-Xf 

A“ 

Xf 

Xf 


HCOOH + HO = HCOO + H 2 O (' -2 ‘ C^ = 


[h.o^ 


3 ^ Jf 


'Cf 


= 1.1.10'^ mol/L 0 


CrVrp 2 

Ca =- 77 -^ = 1.1.10'^ mol/L (-^ ‘ (VBE=10mL , Ve = 7.4 ) ( 4 ^ 


V, 


jJI 25 r ujj^ : ; (26) 4>j|oj1I 


. 25°C *j'j^ 4kjj (JJLs^l (J£ 

4 t. 7 '» > >» j-^VI J C^J-a La . ^ Ca2 ‘ Cal J^' LS-^ jJ HA2 ‘ HAi U:^j-L^ 

^j^l 0 jA JJ (Na^ + HO") f jrJ-^j^l Aijai £jjaja Jj-L^ o jjL*j j JJ£ Va = 20 mL 

: ^LMli!l . {jijik c c |9^ : wrifailJI - UId - (9^ 




























































































































































































































































I 44 | : 


2015/04/20 : - (3) gjjLoa j Qgj* - ^ 


U4^W^' C 5 -^ Vb ‘—t_>uL^Vl pH -5' jj^ *. Cb = 10'^ mol.L'^ 

. ((J^aii]|^ (HA 2 ) t>=^' *Jrj'^ (2) uW^' l3^'J:3 J (HAi) (_paA^' ajjl*-« (1) jU2l l3^'j: 3 t (2) J (1) 



: (2-J^') (2) ‘ (1) a“l42^ J -2 

. (ei^ ^1 ^j 5 ) J) HA2 ‘ HAi c Vu^ -I 

O^lx-o (_J^ ^AaIaII (_Jc.li2]| ^J^Lst-o C_jli£l -LJ 

. ^ (2^ = CaI = Ca 2 • jrJ^J^' L>^ jl t jal£2]| i-ijc. -_^ 

^U^pK/a2l 2j:Jc. -3 

I A 4l5\l (_^1 AjLoC- (J^ C_AujL1a]| ^_Lujl^l La -4- 



^ji]| jjxjII JL^ 

JjXjJjAJjJl (jjjl 

6.1 -7.6 

JjjjaII ^)A^I 

4.2 - 6.3 

(jJLla (J 

8.2 - 10.0 

(j-LlLiii^l 

3.1 -4.4 


. L_LlxjJa]| jA HA 2 u' -5 

(^.Loll Alc.lij aJ^Llx !. _ _| 

2c1iLu)I j ( ~ Vj-1^ 

; 4_jjj^)jJa]| 4_li<aVI CllUaLii^VI (^1 
jjLo AiLiJa^L «A I ^1 -v 11 l " '1^1 Li'4l J «A 'Ll! Li^ll diljlia]! - 

liilj jL^I - 

Aj^).^L]| jl-^l 4jjlJa >^1 _ja1| (Jx^ - 

I <2* j.1^ <— 2-(jW^^ ^ lSj^ ”2 

HaO^ + HO = 2 H 2 O ^ HAi 
HA 2 + HO = A 2 + 2 H 2 O ^ HA 2 




. C C |9^ : > gfiiilll - (9^ 






I 45 |: 2015/04/20 : - (3) j [S^ ^ 

^^j_lll ojl_>j 4_La£ (J^ ^Lx-all (J(Jx-lilLall ^^j_l]| 4 _A>j£ (J^ (Jc-lijj ^l.£j]| Aic- 

Aj^^ILojILuJI (jj^ a^l »<q\\ ^AaIaII (Jc-liHll (jl j_g\ i ^^Lx<a]| (J(Jc-lilLall 


CbVbE 2 

C^= b bE ^lO-2 


V. 


Ca'^ 


a 


‘ pKa = pHi/2E = 4.8 (3 

(jJljS (Jj'us\l <— HA 2 ‘ cJ^— HAi ! i-AujIIaII i-_Liuul£Jl ^4 

. HA 2 + H 2 O = A 2 + HgO^ (' -5 


^U]l 

^^1 

HA 2 + H20= A 2 + H 30 ^ 

<^1^1 

x = 0 

Hq — CaV a 


0 

0 


X 

CaVa - X 


X 

X 

4 ^"4 ^ 

Xf 

CaVa - Xf 


Xf 

Xf 


. Xf = 8 . 10'^ mol <— Xf 


jJI ^_Jc. 26 r J^ ujj^ : lKI') ; (27) /Mtoiill 


Cb j-^' ® j^ CH 3 NH 2 U:!^' <Jj-1^ (j^ Vb = 50 ihL pH 41 s jj'jtJI ^J^ 

JjlUl (J£AJI Ca = 0.1 mol/L 0 jj (H 30 ^ + Cl") U 4 ^jj-^ 4 ^' jj-^ A J>1^ 

I_a i >«^ll II ->- aJVAj (J-all pH (^41 J o^Lx^i] ^ (J4aJ 



(__)j:Luj^ .iiulj^ l_JaC-l -1-1 

j__)j:Luj| (_jC. cJ:j4a (J(jl (j^ '_-t—l 

a L i ^j£j| _ 0^1x41 (Jc-lij aJ.^Ixx c_aa£I -2 
(2g j^j!i]| ^tliluil J jal£!i]| Ajakj (_^jjjIa^I (j^ -3 
1 -^aLall (J^L^I (jl (j^ -4 




. uia c c (9^ : wrifaiiJI - UId - (9^ 














































































2015/04/20 : - (3) gfljJ - %sii <U<» 

pK/a 4 <Qj'^ ‘ C5^ bLojc-l -5 

, . [CHoNHoJ . , j 

. Vj\ = 8 mL AiljJal Aic. 1 - 1 Ajjanll c_ Uti-sl -1-6 

[CH 3 NH 3 J 

Xg 4.^ ^clmjail ^ i .’'V- p.Va5\l Xg J Cb ‘ Vb i ^LoJI A uti'ill (jc- -L^ 

? ^cjjluii liLa _ Aic. (Jc-liHl ^..ia!i]| A-ijaij c-Aui^I -7 

7-(JI_yuJl lii^LlLuil A oJA jJ (Ja . 0^1jL<a]| (Jc-lij] (jjl jj]| dijlj C_Aui^l -3 

(J^Li H"*" U4^UJ^ ^''urn ^^15 Uj^Lui ^1 (jl£ (J£ jA (JjjLuiVI -1 

Jtlij 

(■ tJo (JjLuiI (j^l (Jjii-a (jj| ( pH = 1 1.4 > 7 ! J (4^3 (^4-1 

. J ^12: sJtliii . CH 3 NH 2 + HsO^ = CHg-NHg^ + H 2 O (2 

Ca^ae 


Cb = 


y 


= 0.016mol/L ‘ (VAE = 8 mL , pH = 6.4)(3 


B 


^LojI ^UILj j ^Ij «iLa]| ^ < — Xf = 0.16 < 1 ! AiAa Aijaij ^4 

i_aj» ‘ ^ 

pKa = pHi/ 2 E = 10.6 (5 


[CH 3 NH 2 J 


= ^ ‘ [ mC4 =^^ ‘ [ CH NH 4 = 

LL.jrL3iNjrL4 J LL^JrL3iNJrL4 J 

o^Isla]! (Jc-lij (ji ^cliluij t Xf = 1 ; AiAa Ajjaij t ^7 

[CH3NH2L 1 

J Sj.U^I C>li5 o'‘ K > 10^ ‘ K = 1 - 1 r ^ = — = 4.10^^ (8 

|CH3NH2L[H30 L Ka 


j^l ^_Jc. 27 r; (28) /m toiill 


jJaLJI o^ V = 20.0 mL HA -j *■ > >» o-^ bq = 2.0 . 10"^ mol ‘-ry^j 

• (S) <-1J^ C5^ Jx^iiaa] 

Al.^Lx.a ^ (_ajXjJa]' - 1 

? H 2 O f’LJ' '-^C- La (Jj\*^«a\l oA^IjILo]' A^Liaa£J| La -2 

f.La]| HA (_pa-a^l ^Aoia]' (Jc-liHl] (JjA^ (JLa -3 

. Xf = 4% UJ^ ( U j'J^') Jc-'-aj]' ^jL Ak. -4 

. (JjLs^l pH ^ [H 3 O’'’ 

Xf = 4% ^Aic. ( (J^jii-all oA^IjILall A^Laaj^I (J^ a 2^j-a]| 

. pKa 4' 4 <aj^ ^5 nwJ 4 (^HA/A) ^141] Kb 4 *>»j-o^l cAjL -5 

‘ Cb = 1.0 . 10"^ mol/L 4^0 j-^ j^ f j .^1 Aix^ jj-^ (J J (S) (J J Li jjIc. -6 

; ^Lill diUl^l ''4.^^5a 


A^jl -I 


L_Lul^l -L_l 


giijli (jiilijii: ^U«iii!l 


. i c : wybUI - Uld - UU>d (9^ 














































I 47 | : 


2015/04/20 : - (3) t>ijUa j Qgj* - ^ 




^Jc-liill ^*-^'1 Aiuj^jjA^ (JVbE ^-I 

? (l-J^I) (1) cU^\ Jlaj liLa 

*A9i^_II Ajjo) _j (J_1 aj ^ _^Vl j HA% 4_ijJa_0^1 Aij^^a_!l Ajjo:_j (_J_1 aj (3} (2} -^ 

^2-l]^ "‘‘’ 4_HaJ L>j (J-^ C_Aulj| (J_lLlj]| 4 _HaJ (jW^ cJ^ t_Aulj| ( (_Jjl'>- -all A % 4_lja)Lu)VI 

S^IjlaI] jiLg-iiujVI 'Lo^lc. (jl^-o ^'Ki'mII -“ 

•• •• * 
; 4lj*^”^ft dij^l 

HA + H 2 O = A' + HsO^ ‘ J:A) ^ AJ!>LaJl jj£j (j4a^ (J^ jA t. sj a t t >»\ l (J >» ^ -^\ l (1 

.HA ‘ A ‘ HO ‘ H30^(2 
: ^.^1 Jj.1^ (3 


^u]| 

^^1 

HA + 

ffi 

K) 

o 

II 

= A' 4 

H 30 " 

^l.iljl 

x = 0 

no 


0 

0 

4 1 \1 0*1 *1 \ 

X 

no - X 


X 

X 

4 ^ 1 

Xf 

no-Xf 


Xf 

Xf 


[HA]f =^-[h30^]^ 


.pH = 3.4 ‘ [H30^]f =^^^ = 4.10''^mol/L ('-4 

= 9.6.10'^ mol/L ‘ U’lf =[h 30^]^ =4.10''^mol/L (v 

. Ka = 1.67 . 10'^ ^ pKa = 4.8 (5 
. Vup = —= 2.10'^L = 20mL ('-6 


giljli (jjlijd : ^laMiiSI 


c c |9^ : > *?illlll - (9^ 








































































































































2015/04/20 : - (3) gfljJ - %sU <U<» 

I_al I >«^ll (JaJV>^ ^_jJc-li!i]| Jajoi^1 pH (1) (S-' 

A % AjjoiLui'^I Aik-all Ajjoij •<— ^2) ^ ''->■ ''-\\l 4 HA% AjjJaA^I Aik-all Aiaij •<— ^^^j^iall 

I ^lj>95iL'*^| A-a^lc. (jl-^ a jiakall (S^l 



giijli (jiilijii: ^U«iii!l 


. 4^Uj uiH c c |a^ : wyfaUI - - UU>d (9^ 
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2015/2014 : 




(03 2 - 


29 r ) I'l 

. 25°C ®j'^u' 

L>-® ‘ 200 mg ^ (Jj^j.j .1 C 5 ^ dllJAu^aJl ^W:J jtJo ^"uti.a (j^ 

(_paii-a j (jSjoKJ j .^Lja^a 4j| 

• C 13 H 18 O 2 <La^-a]| (_paA^ (_jC. 4 jjL}xjS]| 

. RCOO' -J (3^' -LuiLuiV j RCOOH jitj I jL^aikl ^jj 

^Ull 4_LaS 4_La ^-a l_ijj| ( f.l_^l J ^.IjAII IaA (_j^ u '' 3(_j^ljlJl dljlj (_J^V -I 

lla> pH C 5 -^' ‘ Co ® j-^ j^ J Vo = 100 mL ^ So ^.^c. 1 Viq 

.3.17^' 

. 10'^ mol/L Co j^' u' -1 

f.Lall ^AaIaII (Jc.li!i]| c_aaSI -2 

1 -^Ka'' ^ <iLa]| (jl i^ja .iSlj AjIc. l.iLaJC.1 j i Jj.1^ (Jl<a -3 

(J(Jc.li!i]| ^)jalS Qj. LjJjSi -4 

X T 2 

. Qj-f = —^ujJoiS 0jUc. 2)1 (j-a -5 

Vq ( 1 - If ) 

■ C 5 ^ajic.vi Xmax ‘ ^4^ 'l^f ^ 




. uia C C |9^ : wrifaalJI - UId - (9^ 





































































I 2 | : 


2015/04/20 : - (4) gjjLoa j Qgj* - ^ 

u-^ ^_3_La:ii] _n 


;jj,n *s\l j 5-^^ c_ n.S 1 ( 200 mg U:J3 Ls^ CliL^ jLlaII ^ 

Jj-Ls^ (_ 5 -lc. Jx^aja^ Cb = 3.0.10'^ mol.L'^ j^' 0 jj f -^ 4 ^jj-^ <-J j^ c> Vb = 60 mL 

. V = Vb = 60 mL S 

J(Jc-lilll 4j.^lj(..a - \ 

(_pa-a^l S.^l-a 4_La£ Alu^^jjAjA (_J4..jj|.iIijVI HO _?4u S.^La 4_La£ (jl (jjj -2 

^ «A -<■<-<■ I ^ «A 2)1 ^ 4» 

V = 20 mL ^ <Q>'^ ljA.ki ( (_^LuJl (J4 _jI^ 3 cJ4jSn<a\l HO _?4u o.^La 4_ix£ ^^)a..a (J^V -3 

u'-^ Ca = 1.0 . 10'^ mol.L"^ J^ JJ-^ JjL^ oUjjIc. j S (JjL^I t>a 

(_pa-a^ U:H dl.il_^l (J^'>-511 ^AaH _ VaE ~ 27.7 mL 2^1^211 AJaij (JLl] ^>jjai (_paA^I 

I 4J.^L*.a]| ^j (Jc-liUllj ^jLlLall HO _?4u _5 

H 30 ^(aq) + HO (aq) = 2 H 20 (b) 

Aic. «A If-l a5^\l HO _?4ki o.^La 4_La£ 

(S) cJ ^ '9n^\l HO _?4u S.^La ^cILiLu)I -LJ 
(S) Jj-L.^1 q^ RCOOH j H30''^ j'j-^ cij.iLaJI q^jLuJI qJc.Lil]| Jj-^ —?■ 

4jjI.^VI RCOOH 

Xf jS ( ^Ij jj£Aa 1| qjc.li2]| 2^ J qJc.lilLa]| HO _?4ki 2^ c“i.q\c. I -.^ 

. U:!^ o^ 200 mg q^ j^j^' J Las RCOOH j' —* 

? qjtM^ll (^glc- t_ij2£-a La ^ q^l jjj Clul^ 2j (j4^ J . qjMj^^' q^ _j-a]| RCOOH ^2ntj,il - j 

; '■* * 


RCOOH + H 2 O = RCOO + H 30^(2 ‘ Cq = = 10'^ mol/L (1-I 

: ^.^1 (Jj.1^ (3 


^u]| 


RCOOH + H20= RCOO + H30^ 


x = 0 

no CV 

s.ilj2j 

0 

0 

4 1 \1 0*1 *1 \ 

X 

CV-x 


X 

X 

4 ^ 1 

Xf 

CV-Xf 


Xf 

Xf 


^Li qjc-lilill 4ia J Xf < 1 (j^ ‘Tf = 6.76. 10^! .1^23 ^..ia2]| Ajjoij i- _ *' 

[r-COO'Ih.O^J 

[RCOOH] ^ 

no'(HO) = CaVaE = 2.77 . 10^ mol ('-3 ‘ RCOOH + HO = RCOO + H 2 O (l-II 

. n(s)(HO) = 8.1 . 10^ mol 

• qjJ.1^ 


^U]| 


RCOOH + HO = RCOO + H 2 O 


x = 0 

no 

1.8 . 10'^ 

0 


4 1 \1 0*1 *1 \ 

X 

no - X 

1.8 . 10^-X 

X 


4 A\ ^ 1 

Xf 

no-Xf 

1.8 . 10^-Xf 

Xf 





. C C |9^ : > tfiiilll - (9^ 






I 3|:4a^l _ 2015/04/20 : - (4) j [S^ ^ 

bLxjc.1 j 4 n(HO') = 8.1 . 10'"^ mol: (S) 4 /sn ^ \ l HO" u' 

Xf = 10 '^ mol: J 

no(COOH) = Xf = 10 ^ mol (-^ 
6^j ^jJI tjiljj ^ j 4 mo(RCOOH) = no.M = 0.2 g = 200 mg (j 


j^l 30 r • P) I'l 


pKa2(NH//NH3) = 9.2 ‘ pKai(C.H«0,/C.H70.) = 4.1 : cJ^. 
;,(NH/) = 7.4mS.m^/mol ‘ ^HO ) = 19.2 mS.m^/mol 
■ Ca “jAA Si ^ CeHgOe ‘4 ijjj^‘^' ^jjaj -^ 

'. 25°C ^ 2.8 pH-1' 

(Jc-liull (Jl<a -LJ 


. (CeHgOe/CeHvOe") 5uJaj^l ciijlj ja Kai 


Ka 


'Cf = 


1 


Kaj+lO'P^ 


^l2]| ^ 




I jLa , (Jc-liHi] p Va^ll 4 Uj.i1 L-boi^l -.i 

. Ca 


^ .mail (_J<i^_il3Ll]| 4-aj3 (_JjjLi 3 ^ ' 4 <iLa]| NH 3 ib >!-<■ .nil 1^2 (J -2 

• 4% (^ o = 10.9 mS/m 

<iLa]| ^4 will I ^Ic. (J^L^I ^.^Lstja -I 
1 ..^ ^AaIaII (_Jc.li!l]| (JJ. 1 ^ (Jba -L^ 
; Ajjoi^I ^ AJllill ^ 4 im' 4I (Jjl->- (jc. 4j| dibl —^ 


o 


Cb=- . 

Tf(MNH/) + ^HO')) 

J^-liill 4 j.iLi_i]| ^ lO'"^ mol j 0 -^ 2 . 10 mol u-^ u>^ j* >> -3 

C 6 H 806 + NH3 = C6H7O6 + NH4" 

? ^tlmjaij liLa 4 4 _uj.i^I ^ 4 Ka2 ‘ Kai (Jc.li!l]| K (jj^dijlj ojbc. -i 

(_Jc.li!l]| (Jj.1^ (Jba -L^ 

? (Jc-liHll ^ a ■^j'. Xf = lO'"^ mol: jA c>li2]| 4 ^ 4 ^' 

«A 9. A j\\ it \l A 9 . l.^a£ 4 4.1 (_Jc.li!l]| 4 j4^ 4 ^ U 

; ddij^T 

CsHsOs + H2O = C6H7O6 + H3O" (i-1 

; (J 




C 6 H 806 + H 2 O = C 6 H 7 O 6 + H 3 O" 

J^l^l 

x = 0 

l^O ~ CaVa 


0 

0 

4 ) \\ ‘cr\ \ \ 

X 

CaVa - X 


X 

X 

4 /4 ^ *1 

Xf 

CaVa - Xf 


Xf 

Xf 




. 4^Uj 49^ c c |9^ : wriMJI - UId - (9^ 




































I 4| : 


2015/04/20 : - (4) j ^ <da» jjtaa 




4jS U£ 


f'-j ‘4iJjj^*'^' c>=-^ (JXaJl ji ^ciiiuij Xf < 1 ‘ If = 0.048 (48%) (-^ 


(_‘ ^ 


. c = 


H 30 


+ 


= 3.3.10'^mol/L (- 


NH 3 + H 2 O = NH/ + HO (' -2 


• (lj 




NH3 + H2O = NH/ + H30^ 


x = 0 

Ho - CbVb 


0 

0 

4 \ \\ in \ \ 

X 

CbVb - X 


X 

X 


Xf 

CbVb - Xf 


Xf 

Xf 


. Ck = 


a 


If (^NH/+MHO ) 


= 10 mol/m^ = 10'^ mol/L (- 


Ka, 


^ lilujj^joiVl ;__pa-a^ (Jc-lij (ji ^cilLaij ( K > 10^ ( K = -^ = 1 26 10^ “3 

Ka 2 

• (lj 




CbHgOb + NH 3 = CbHvOb + NH 4 ^ 


x = 0 

2 . 10'^ 

10^ 

0 

0 

4 1 \\ ‘cl\\\ 

X 

2 . 10^ - X 

10^ - X 

X 

X 


Xf 

2 . 10'^ - Xf 

10'^ - Xf 

Xf 

Xf 


. nf(NH 3 ) = 0 ‘ nfCCeHgOg) = 10 '^ mol ‘ nf(NH/) = nf(C 6 H 706 ) = 10 '^ mol (-^ 

t oAA L_jJila V ij\ [CgHgOg] f = [C gHYOg'jj, ; '>jj (j-^^ AiLoJI bLojc-l (.i 

Ja_uj4 Aik^aJl (jj_^ ^j ( i_1 (jl ( [nH^"*" ] f ^ [nHjI 

ji-V11 «A9.^11 


jJI 31 r ujj^ : ; (3) 4>j^o:ill 


(Jji^ ^_^_lc. ^ 1 ^ R-COOH J^ 2 iJI ^g j x Joc . nio = 0.6 g jlaLJI ^iLoll ^ 

. IL 4.^^ 

(Jc-liHll 4iil.i]| ((_paA^/(__)jjl_u)l) djl^ljj]| 1 ‘ ya 5.Lall 4j.^L*..a - ]^ 

^ j^l 0 yA jj NaOH ^ jj-^ Jojjl-*j j ^Ull Jji^l Va = 20 mL 4i.U -2 
^1 j41 J ‘ 25°C 4 _iia^ diLjoil^ A.kU ^_ 2 _u)Lu)Vi (Jjl^-"11 ^1 j.>»l (J£ Ajc. J ( 2 g = 0.01 mol/L 

^S_U<all (j>i<a*sll ^jA [R-COOH] ‘ (JjlLall (J^>‘till ^jJa 

1 .^ ^AaIaII (Jc-liHll (Jj. 1 ^ -i 

^ -Oaklll Aic. ^Llll ^^Lall (J^1*»- -all 0.1^1 jILa]| 4_Ajl_LaJ^I C_Aui^l -LJ 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 




















































I si : 


2015/04/20 : ‘"'J - (4) t>ijUa j iSjUu JajS - ^ <da» 



. 4.75 03j^' pH uj^ (^LuiVl (JjLa^l 10 mL *■ -3 

aIc- ( al i >1^11 (J-a *<■ ^cHiLujI ? <0akA]| I^La -I 

Jl (J j\^ .a \\ Ca 


LS^ 


4^1 j£j| ^ CnH2n02 ^'^41 «A54 ' I ^ ^1 Lolc. ^I] «A l^-v «A 4 u ^1 


>.jl -_ 


; dij^T 

. (H3OVH2O) ‘ (RCOOH/RCOO) : 441^^1 . RCOOH + H2O = HaO^ (1 

; ^a.^allll cJj-^ (' -2 




RCOOH 

+ H2O 

= RCOO 

+ H30" 

^1.^1 

x = 0 

l^O ~ CaVa 


0 

0 

4 1 \1 0*1 *1 \ 

X 

n 

&2 

1 

X 


X 

X 

4 /it ^ 1 

Xf 

CaVa - Xf 


Xf 

Xf 


.HO'.= 


Ke 


HsO'i 


= 2.5.10'^^ mol/L ‘ [H30^]=10'^'^ = 4.10''^mol/L (^ 


[RCOOHjf = ^ = 8.9.10'^ mol/L ‘ [RCOO']f = [h 30 ^] = 4.mol/L 

Cb^bE 


c^= =0.01 mol/L (m ‘ VbE = 20mL . jal£ 2 ]| ^ Jlaii (i -3 

Q 


<— n = 2 : u^) ‘ M = 14n + 32 : l 5 j^' ^- 6^ u-^ j M = 


mpA 

CaVa 


= 60 g/mol : u-^ (- 


. (JiJI j CH3COOH j' C2H2O2 


giljli (jjlijd : ^laMiiSI 


. c c |9^ : > *?illlll - (9^ 







I 6 | : 


2015/04/20 : - (4) j ^ <da» jjba 


jJI ^_Jc. 32 r J^ ujj^ : ; (4) 


u-^ (So) clj-1^ (. 5 -lc. J^^ajaJia t jJaLJI ;iL^I V = 200 mL NH 3 jcUiill jlx. qa Vq 443 ^ 
jj- 1^ cl j l^ ^ j 0 jrj'-j^ j (Sq) clj-l^l 0 -^ Vb = 20 mL . Co j^' ® j ^jclAjJI 

. Ca = 12.5 . 10'^ mol/L Jj-1' »>j:i (HsO^ + CL) 
9.5 “Co^l pH C^L ^cljuii]| (_1 (_paA^ (J f^jA 4 UlL ^Ljal Aic- 

o^IxaII (_lc.lij ycL3«..a - 1 
^Ij (Jc-lij jA o^IxaII (Jc-lij (ji (j^ -2 

I-NH 3 L 

Xf ^ 4 Uj.i‘i\I JaC-l ^ <iLa]| ^cljuii]| (Jc-lij ^cLx.a -3 

0 ^ (_gi ^cLuil]| (Jc-Lii] Xf jaCa!l]| 4.Ajalj -4 

! (_gJl 2 ll (JjC^I (_ 5 -lc. (_lj.^xij3 4 j^ 4^ pH (Jc-liHll “5 


Va (mL) 

0 

2 

4 

8 

10 

11 

12 

pH 

10 

9.7 

9.5 

9.2 

8.8 

8.7 

7.6 

NH3% 








NH4^ % 









. t3jLJI -i 

I al . ^C».n*v 11 *v AJVCJ (NH 4 ^/NH 3 ) AJLxII ^ a . ^\l LL-C .a Liiu^ “S-* 

Aic. I_ aLja4 .>jj 3 (j^ (Jj.1^1 IcLaJC-l 

• Vo jx^.^1 ^5 n L LI I ^ Cq ^djuUll (J 4.'®:J3 (j^ -7 

\ .nil 

VM = 22.4L/mol , pKa(NH//NH 3 ) = 9.2 

jJI 33 r j^ ujj^ : J^l); (5) 4 >j^o:ill 


; aJIHII o^LaxILj j^^jJaxJ ( 5.Lall 1.1^ i_aj» . >i j^LujV Cb cs^U ^—^1 -1 

_ j^Q( 2 pH-pKa-pKe) 

; 4j| ^ lSJ^ (_jjjLu)1.j ^^ (_pxA^ o^Lxx Aic. -2 

CaVa - CbVb 


pH = -log- 


^jj£j jal£!i]| (J^ 


pH = pKe - log 


Va+Vb 

V +Vu 

- - - • (jj^ jal£j]| Axj • 

CuVu + C V ' 

'^b '^b ^ '^a '^a 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 







































